¥

N

rt

EP 0 407 217 A1

e T

_ @ a European Patent Office .

® Publication number: ' 0 407 217 A1

Office européen des .breﬁets

® - EUROPEAN PATENT APPLICATION'

@) Application number: 90307426.0 int. CL.s- CO7D 233/60, A61K 31/415,
o ' C07D 213/30, CO7D 233/70,
@ Daecifiing:0607.80 ~ . " CO7D 233/94, CO7D 233/54, .
: Cee - ~ C07D.233/90, CO7D. 235/06,
e : .- CO7D 235/28, CO7D 235/28,

oot , N - - . -CO7D 239/54- .- - - . R
® bribr%i}: 07.07.89 US 376479 - cer ... -| - :Inventor: Ganguly, Ashit K.
T - 96 Cooper Avenus
@ Date of publication of application: Upper Montclair, New Jersey 07043(US)
09.01.91 Bulletin 8102 _ _ -+ == Inventor: Pinto, Patrick A.  _ __ _
. . oo T 232 Randolph Avenue A
‘ Des}lgnata'd. Conuaqﬂng Stghas: Mine Hill, New Jersey 07801(US)
@R ’ ' inventor: Varsacse, Richard W.

658 Townsend Rd.

@ Applicant SCHERING CORPORATION
Wanaque, New Jergey 07465(US)

2000 Galloping Hill Road
Kanilworth New Jersey 07033(US)

" @ Inventor: Girljavallabhan, Viyyoor M. @ Representative: Rittar, Staphen David et al
10 Mapiewoad Drive: - e : Mathys & Squire 10 Fleet Strestest
Parsipanny, New Jersey 07054(US) London EC4Y 1AY(GB)

&) Pharmaceuticailly active compounds.

®) The disclosed invention is compounds représented by the tormula

Z=X-Q-Y-W ' Z=X=-Q-Y~W’=Y=Q-X-Z -
1 IT

and pharmaceuticaily acceptable acid addition, basic addition and quartermary amine salts thereof and phar-
macsutically acceptable solvates therect, wherein '

each Z is’ independently tetiary butyl. phenyl, naphthyl of adamantyl: ‘substitutéd phenyl, wherein the sub-
stituents are oné or more’ of halogen, lower alkoxy, phencxy, nitrile. nitro. phenylisuifonyl. lowsralkyisulfonyl.
oxazol-2+yl; lower “alkanoyl,~ benzoyl. lower alkoxycarbonyl. lower alkyl, lower alkyithio, phenyl.
phenylaminothiocarbonyl, or lower alkylaminothiocarbonyl, hydroxyiminoloweralkyl hydroxyloweralkyl or car-
bonyl; or 4 or 6 membered unsubstituted or substituted heterocyclic ring containing at ieast one nitrogen with
the remaining member of the ring being at lsast one carbon, and optionally sulfur or oxygen, wherein the
substituents are one or more of carboxyl, hydroxymsthyl, lower alkyl, loweraikylcarbonyl or aryl lower alkyi:

X and Y are each indspendently a bond, -O-, ’ ' :
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LL .
=y sCH-. . or =CH;=0~-;

each Q is independently a divalent substituted or unsubstituted, straight or branched chain lower alkanediyl.
lower alkanediyl-cycloalkanediyi-lower alkanediyl, lower alkenediyl, lower alkynediyl, phenylene, dihydrofurandiyi,
loweralkanediyl-dihydroﬁ:randiyl—lowerélkane’diyl;—_ tetrahydrofurandiyl, tetrahydropyrandiyl, - loweralkanediyi-
tetrahydropyrandiyl‘-loweralkanediyl or, !oweralkanediyi—tetrahydrofurandiyl-lowsralkanediyl. wherein the sub-~
stituents are one or more of hydroxy, ketalized adjacent hydroxys, epaoxy, fluorine, chiorine, azide, or amino;
W is a monovalent substituted or unsubstituted aryl group or a heterocyclic single or fused ring containing from
4 to 10 ring atoms, at least one hetero atom of which is a nitrogen atom and the remaining ring atoms being at
least one carbon and optionally suifur or: oxygen, whersin the substituents are one or more of hydroxy, oxo
amino, carbamoyl, carboxyl; nitrils, nitro, lower alkoxy carbonyl, halogen, sulfamyl, lower alkyl, lower alkyithio,
lower alkoxy, hydroxyloweralkyl, lower alkoxycarbonyll_oweralkyl. amino loweralkyl, carboxyloweralkyl, guanidino,
thioureido, lower alkylsulfonylamino, aminocarbonyiiowsralkyl, allyloxycarbonyimethy! or carbamoyioxyloweralkyi;
* with the proviso that W cannot be_substituted or unsubstituted isoxazolyl, andwith the further proviso that when 2
is 2-chloro-4-methoxyphenyl, X is -O-, Q Is.Cs-C; alkanediyt and Y'is a bond, W is not.imjdazoly! substituted at
position 2, 4 and .5 with 1-3 substituents independently selected from the group consisting of hydrogen,
hydroxyioweralkyl, nitro, loweralkoxycarbonyl, lower alkyl and amino methylene:
W' is divalent W. , _ : '

The compounds have antiviral activity, antfinflammatory activity and are PAF inhibitors.
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PHARMACEUTICALLY ACTIVE COMPOUNDS

This application is a oontmuaﬁon-an-part of u.s. Apphcaﬁon Sena! No. 07/378.476 filad December 7.
1989 which in turn is a continuation-in-part of U.S. Application Serial No. 06/940,125 fi led December 10
1986.

This invention reiates to compounds with pharmaceutical activity, i.e. antiviral, antiinflammatory and
platelet activating factor inhibition, their pharmaceutically acceptable salts and solvates and pharmacsutical
compositions contaming the active compounds

Arildone, a compound representad by the formula

is active in vitro against herpes virus and polio virus, but is only marginally active against rhinoviruses.
Diana et 4., J. Med. Chem. 28 , 748 (1985) prepared some aikyl-substituted isoxazole analogs of arildone in

- an attempt to prepare compounds with broad spectrum’ activity against picomaviruses. Some: of the

_compounds were active against both rhinovirus !yp&2 and pohovurus type 2. However, there is no indication
" that any of the Diana et al.. compounds have -activity as anfiinflammatories or as platelet activating factor

m_hubltors. Many of the compounds of this invention possess Such activity.
The compounds of this mventlon are represanted by the follomng structural formulas | and n

Z-X~Q-YW ﬁ_;» 'z-x-g-y-w"-y-o-x-z
I oI

- pharmaceutically acceptable acid addition,. basnc ;ddlﬂon. and quatemary amune salts thereof and phar-

magceutically acceptable solvates thereof, wherain

each Z is independently tertiary butyl; phenyl naphthyl adamantanyl substituted phenyl. wherem the
substituents are one or more of halogen, lower alkoxy. phenoxy, nitrile. nitro, phenylsulfonyl, lowsralkylsul-
fonyl, oxazol-2-yl, lower alkanoyl, benzoyl, lower’ alkoxycarbonyl, lower alkyl, phenyl. lower alkyithio.
phenylaminothiocarbonyl, lower alkylaminothiocarbonyl, hydroxynminoloweralkyl hydroxyloweralkyl or car-
bamyl; or ¢4 to 6 membered unsubstituted or substituted heterocyclic ring containing at least one nitrogen in
the ring with the remaining members of the ring being at least one carbon, and optionally sulfur or oxygan
wherein the substituents are one or mare of -COOH, -CHz20H, lower aikyl, Ioweralkylcarbonyl or aryl lower
alkyl; .

X and Y are each independently a bond, -O-,

3  CHy KOH NOCH,
USRS S o A s ) S N N

L, &
-C- , =CH- or =CHy;-O0- ;

each Q is independently a divatent substituted or unsubstituted, straight or branched chain lower atkanediyi,
loweralkanediyl-cycloalkanediyi-loweralkanedlyi, lower alkenediyl, lower alkynediyl. phenylens, dihyarofuran-
diyl, loweralkanedly!-dihydrofurandiyi-loweralkanedily, tetrahydrofurandiyl, tetrahydropyrandiyl.
Ioweralkanedlyl-teu'ahydropyrandlyl-loweralkanedlyl lowaralkansdiyl-tetrahydrofurandiy!-loweralkanediyl
wherein the substituents are one or mare of hydroxy, ketalized adjacent hydroxys (see. for exampis.
Exarmple 91), epoxy, fluorine, chlorine, azide. or amino;

W is a monovalent substituted or unsubstituted aryl group, wherem the substituents on the aryi group are as
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defined above for Z whersin Z is substituted phenyl, or an unsubstituted or substituted heterocyclic single
or fused ring containing from 4 to 10 ring atoms, at least one hetero atom of which is a nitrogen atom and
the remaining ring atoms being at lsast one carbon and optionally sulfur or oxygen, whersin the substituents
on the heterocycfic ring are one or more of hydroxy, oxo, amino, carbamoyl, carboxyl, nitrile, nitro, lower
alkyl, loweralkaxycarbonyl, halogen, suifamyi, lowsralkoxycarbonylloweralicyt, loweralkythio, lower alkoxy,
hydroxy loweralkyl, amino loweralkyl, carboxy loweralkyl, guanidino, thioursido, lower alkyi sulfonylamino,
aminccarbonylloweralkyl, allyloxycarbonylmethyl or carbamoyloxyloweralkyl, with the proviso that W cannot
be substituted or unsubstituted isoxazolyl, and with the . further proviso that when Z.is 2-chioro-4-
methoxyphenyi, X is -O-, Q is Cs-C7 alkanediyl and Y is a bond, W is not imidazoly! substituted at positions
2,4 and 5§ with 1-3 substituents independently selected from the group consisting of hydrogen. hydrox-
yloweralkyl, nitro, loweralkoxycarbonyl, lower alkyl and amino methylene;

W is divalent W.

The invention also includes pharmaceutical compositions containing pharmacseutically effective amounts
of ‘a compound of formula | or formuia il as well as method of treating virus infections, inflammation and
inhibiting platelet activating factor using the appropriate pharmacsutical compositions. .

As used herein "lower alkyl” alone or in combined form, e.g. "lower alkoxy” or "loweralkanediyi”,
means straight or branched chain atkyl groups of from 1 to 10 carbon atoms, e.g. methyl, ethyl, propyt,
isopropyl, butyl, t-butyl, pentyl, neopentyl, hexyl and the like.

The heterocyolics at Z and W are monovatently bonded to X and Y respectively by a hetero atom.
preferably nitrogen, or by a carbon atom. The heterocyclics at W prefsrably have two nitrogens, each of
which is bonded to a separate -Y-Q-X-Z moiety. - T

Hetsrocyclic groups within the scope of this invention for Z are, for example, imidazolyl (such as

~_imidazol-1-yl, imidazol-2-yl, imidazol-4-yi, and imidazoi-5-yt), dihydrothiazolyl (such as 4, 5-dihydrothiazol-2-
" yl), tetrazol (such as tetrazoi-5-yl, tetrazol-1-yl, and tetrazol-2-yl), pyridinyl (such as’pyridin-2-yl), triazolyl
{such-as 1, 2, 4-triazol-1-yl), tetrahydro-pyrimidinyl (such as 1, 2, 3, 4-tgtrahydro-pyrimidin-1-yl), dihydro-
" oxazolyl (Such as 4, S-dihydrooxazol-2-yl), pyrrolidinyl (such as pymolidin-1-yl), pyrazolyl: (such as pyrazol-

1-yl and pyrazol-2-yl), morpholinyl, azetidinyl, and oxetanyl. All possible attachment positions of the above
heterocyclic groups are within the scops of this invention.

Heterocyclic groups within the scope of this invention for W are, for example, all those listed above for
Z and, in addition, fused ring compounds, for example benzamidazoly! (such as benzimida"zolﬂ-yl and

- benzimidazol-2-yl), naphthyridinyl (such as naphthyridin-1-yl), purine (such as purine-9-yi and purine-7-yi), .
-and quinofinyl. i C

Heterocyclic groups within the scope of this invention for W' are all those listed above for Z and W, but
being divalent. For exampile, if W were tetrahydro-pyrimidinyl, it could be 1, 2, 3, 4-tetrahydro-pyrimidin-1,
3-diyl. W s a benzimidazolyl group could be, for example benzimidazol-1,3-diyl. in other words, to obtain
a possible W group from the groups listed for Z and W, the "yi" suffix in the Z and W radical is replaced
by "diyl”. . v .

"Aryl" as used herein refers to phenyl and naphthy!. : . .

"Halogen"” as used herein means chiorine, fluorine, bromine or lodine with chlorine or fluorine preferred.

"Cycloalkane®, alone or in combined form, means a 4. 5, 6 or 7 membersd saturated carbocyclic ring. -

"Lower alkene”, alone or in combined form, means a 2 to 10 carbon branched or straight chain alkene
group.

"Lower alkyne", alone or in combined form, means a 2-10 carbon branched or straight chain alkyne -

group. . .
"Pharmacseutically acceptable saits” as used hersin means acid addition salts formed from mineral
acids such as hydrochloric, hydrobromic, phosphoric or sulfuric acids, or formed fromn organic carboxylic or
sulfonic acids such as trifluoroacstic, para-toluene, suifonic, malsic, acstic, citric, oxalic, succinic, benzoic,
tartaric, fumaric, mandelic, ascorbic and malic acids, or quaternary saits prepared from such organic halides
as methyl iodide, ethyl iodide, benzyi chioride and the like, although ali pharmacsutically acceptable
quaternary salts are contemplated. Basic addition saits are also within the scope of this invention.

The above salts are made by conventional means in the art, e.g. reaction of the compound with the
appropriate acid, organic halide, or base. )

The preterred salt is the hydrochloride salt.

"Hydroxy protecting group™ as used herein means any known hydroxy protecting group which is
removed by conventional reactions which do not adversely affect the compounds produced. Typical suitable
hydroxy protecting grbups are t-butyidimethyisilyl (TBOMS) or tetrahydropyranyi.

The compounds of this invention have been found to be active against ether-resistant RNA viruses, i.s.
picornaviruses which includes enteroviruses and rhinoviruses. The entsroviruses include poliovirus, coxsac-
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kieviruses and echoviruses. Rhinoviruses inciude’ those viruses associated with the common cold and

certain other respiratory ailments. Over one hundred serotypes are identified. Although the compounds of
this invention are not active against all the rhinoviruses, they -are active against a large number of them
including rhinovirus 2. The compounds of this invention are also active against the enteroviruses such as
poliovirus 2, coxsaciieviruses A and Bs, and ECHO. In addition, the compounds of this inverntion are active
against certain DNA viruses such as herpesvirus and cytomegalovirus.

In vitro antiviral activity of the compounds of this invention was determined by an assay which
measures the inhibitory effect a compound has on picomavirus RNA synthesis: the extent that a test
compound inhibifs viral RNA synthesis is a measura of the ability of the compound to inhibit viral infectivity.
The assay involves comparison of the incorporation of 3H-uridine into picomavirus RNA in the presence and
absence (i.e.. a non-treated control) of the test compound and determination of the percentage of inhibition.
To ensure that the maximum amount of 3H-uridine Is incorporated into viral RNA rather than cellular ANA,
actinomycin D is used to inhibit csilular RNA synthesis. Since the synthesis of picomavirus RNA is
dependent on an ANA template rather than a DNA template, viral replication is not affected by actinomycin
D. In tests against coxsackievirus B3, ICso values of active compounds of this invention varied from about 2
to about 8 micrograms/ml; against cosackievirus A21, values were from less than ‘about S to about 20:
against poliovirus 2, values were about 2 to about 9; and against rhinovirus 14 values were about 1 to about
18 microgramsml. (The ICse value is the concentration of test compound in mlcrograms per mi which
results in a 50% decrease in viral RNA synthesis.) '

- Compounds of this invention were also tested in a pre-mlx plague reduction assay-(See U.S. Serial No.

- 06/940,125, filed December 10, 1986) against echov:rus 9, wherein the iCso values ranged from about 7 to

about 18 micrograms/mi. .
- Of the ‘antiviral compounds within the scope of formulas l and II those whlch form water soluble acxd

addition salts are orally absorbable, show good tissue levels, and sarum stability. ’ .
“The preferred. antivirai compounds of this mvenﬂon are those represanted by the followmg formula .

Z2'-X'-Q'-w? [} :

and pharmaceutically acceptable acid addlﬂon salts thereof

whersin )

Q' is lower alkanediyl of 5. 8 or 7 carbons; lower alkynediyl of 8, 7 or 8 carbon atoms; all possible isomers

of methylcyclohexyimethyl; tetrahydrofurandiyl, or (C‘-Cz)loweralkanedlyl-tetrahydrofurandiyHC -Cz)-

loweraikanediyl, wherein the tetrahydrofuran ring Is substituted with 0-2 hydroxy groups: .

W! is unsubstituted or substituted imidazo-1-yl, purin-8-yi or lmldazo-z-yl wherein said substituents are one

or more of loweralkyl, hydroxy loweralkyt, nitro. lowar alkoxycarbonyl carboxymsthyl. ammocarbonylmethyl

. E OH
x1 is a bond, -0-, -C- or -7 an

g e &

O Wy

(23

The preferred acid addrtion salt is the hydrochloride.

Certain compounds of this invention have been found to dispiay activity in animal madels of mﬂarnma-
tion, Thus, in a reverse passive Arthus reaction in rats. the compounds were orally active when admin-
istered at dosages of from 25 to 100 mg,kg and in the adjuvant induced arthritis test in rats were orally
active.

The reverse passive Arthus test evaluates test compounds for activity against an immune complex cell-
mediated inflammatory reaction. In the performance of the test, rats previously fasted for 24 hours are
dosed with the test compound, then after one hour are lightly anesthesized and injectad {iv) with 1.0 mg
bovine serum albumin (BSA) in 0.1 ml sterile saline. Then the rats are injected intrapleuraily with 0.1 mi
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sterile saline containing 100 micrograms of antibody protein to bovine serum albumin.

Four hours after challenge, the rats are sacrificed and pleural cavity transudate is removed and the
volume recorded. The pleural cavity is then washed with 3 mi of cold saline and the wash is removed and
added to the original transudate. After being treated with an anticiot agent or EDTA, the transudate is cooled
on ice and the volumes of the test transudate and control transudate are adjusted to 5.5 ml with saline and
their white bioed cell counts are determined on a Z1 Coulter Counter. The differences between transudate
volume (a measure of edema) and total white blood cell counts {a measure of neutrophil accumulation)
between the controls and drug-treated groups is a measure of the drugs antiinflammatory. activity. These
effects are stated as a percent inhibition or reduction in neutrophil count and transudate volume.

The adjuvant induced arthritis test in rats evaluates the sffect of a drug on an immune mediated model
of chronic inflammation. In the performance of the test,- animais (rats) are dosed orally with drugs at a
volume of 1 mi per 100 grams of body weight. The drug concentration is varied for different test dosages.
The rats are dosed with the tost compound one hour prior to sensitization with an adjuvant. The adjuvant
used in this test model is heat killed mixed M. tubserculosis homogenized in paraffin oil. Controls are given
the methyicsilulose vehicle alone. ,

~ The adjuvant is injected into the subplantar region of the left hind paw, immediately thereafter the
volumes of the left and right hind paws are ‘measured with a plethysmograph. Injected paw volumes are
measured after 24 hours and then 21 days later. The contralateral hind paw is only measured 21 déys later.
The differences in paw volumes between the first and last measurements are related to the degree of
inflammation. Antiinflammatory drugs reduce these differences. .

" ' The compounds of this invention which exhibit antiinflammatory activity are those with an. imidazo-1-y}

_-or lower alkyl substituted imidazo-1-yl at the W position of formula 1. ] o .
- Preferred anﬁinflamm_atory compounds of this invention are represented by the following cdmpqund v

W

and pharmaceutically acceptable acid addition salts thereof, wherein
Ri, Rz and Ry are each independently hydrogen, hydroxyloweralkyl or lower alkyl, with the proviso that
when one of Rz and R; is lower alkyl, the other is hydrogen. . :

Certain of the compounds of this invention have been found to dispiay platelet-activating factor (PAF)

‘antagonism. PAF has been shown to be involved in the pathophysiology of various allergic and inflam-

matory diseases. It is an important mediator of such processes as platelet aggregation, smooth muscle
contraction, especially lung tissue, vascular permeability and neutrophil activation. Furthermore, recent
evidence implicates PAF as the underlying factor involved in airway hyperreactivity. As such, PAF is
implicated in diseases such as asthma (bronchoconstriction and pulmonary edema) and inflammation.

Antagonists or inhibitors of PAF, such as the compounds of this invention, wauld thersfore be of use
‘whenever PAF is a factor in the diseass or disorder. This includes allergic diseases such as asthma, aduit
respiratory distress syndrome and urticaria,. and inflammatory diseases such as rheumatoid arthritis and
osteoarthritis. ' _

In the in vivo PAF Induced Bronchiospasm in Guinea Pigs, compounds of this invention exhibit {Cso
values of from about 3 to about 60 mg per kg. In the in vitro PAF Antagonism Assay, compounds of this
invention show an inhibition of PAF activity from about 20 to 100% at varying concentrations.

The PAF Induced Bronchiospasm in Guinea Pigs assay is conducted as follows:

Non-sensitized guinea pigs were fasted overnight, and the following moming were anesthetized with 0.9
mi/kg i.p. of dialurethane (0.1 gm/mi of diallylbarbituric acid, 0.4 gm/ml of ethylurea and 0.4 gmumi of
methane). The trachea was cannulated and the animals wers ventilated by a Harvard rodent respirator at 55
strokes/min with a stroke volume of 4 ml. A side arm to the tracheal cannula was connected.to a Harvard
pressure transducer to obtain a continuous measure of intratracheal pressure, which was measured on a
Harvard polygraph. The jugular vein was cannulated for the adminstration of compounds. The animals were

‘challenged i.v. with PAF (0.4 ugikg in isotonic saline containing 0.25% BSA) and the peak increase in

inflation pressure that occurred within 5 min. after challenge was recorded. Test compounds were

6
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administered either orally (2 hours prior to PAF as a suspension in 0.4% methyi celiulose vehicie) or
intravenously (10 minutes prior to PAF as a solution in DMSO).
The effect of compounds on the bronchiospasm is expressed as a percent inhibition of the peak

increase in intratracheal pressure compared to the peak increase in the control group. The ICso is the

dosage in mg/kg required to obtain a 50% inhibition.

The in vitro PAF Antagenism Assay as conducted as follows: -

Platelet-activating factor (PAF) causes aggregation of platelets in a receptor-mediated mechamsm
Therefore, PAF-induced platelet aggregation provides a simple and convenient assay to_ screen compounds
for PAF antagonism. .

Preparation g! platelet-rich plasma (PRP) -

Human biood (50 mil) ‘is collected from healthy male donors in an anticoagulant solution (5 mi)
containing sodium citrate (3.8%) and dextrose (2%). Blood is centrifuged at 110 X g for 15 min. and the
supernatant (PRP) carefully transferred into a polypropylens tube. Platelet-poor-plasma (PPP) is prepared
by centrifuging PRP at 12,000 X g for 2 min. (Beckman Microfuge B). PHP is used within 3 hours of
drawing the blood

Platelet Aggregation Assay

)

" . When an aggreganng agem such as PAF. is added to PRP platelets aggrega:e An “aggregometer
quantifies this aggregation by measuring and comparing light (infra-red) transmission through PPP and
PRP. The aggregation assays performed on the compounds of this invention are performed using a dual-
channel aggregometer (Mods! 440, Chrono-Log Corp., Havertown, PA). PRP (0.45 mi) in aggregomster
curettes is continually stirred (37" ©). Solutions of test compounds or vehicle are added to the PRP, and

- after incubation for 2 min.. 10-15 w1 aliquots of PAF solution are added to achieve a final concentration of 1-

5 X 1078M. Incubations are' continued until the increase in light transmission reaches a maximum (ugually 2
min.). Vaiues for inhibition are calculated by comparing maximal aggregation obtained in the absence and
the presence of the test compound and expressed as percant inhibition. For each experiment, a standard

- PAF antagonist such as alprazolam is used as a positive internal control.

Praferrad PAF antagonist compounds of this invention are represented by the followmg formula V:
ZX2-QR-Y2-wR \
pharmaceutically acceptable acid addltion salts or quatemary amine saits thereof. wherein
Z2 is phenyl; substituted phenyl wherein the substituents are independently cne or more of halogen,
loweralkyithio, loweralkylsulfonyl, lower alkoxy, oxazol-2-yl, phenoxy; imidazol-1-yl: lower aikyl substituted
imidazol-1-yi; or tert-butyi; . ’
X2 is a bond, -O-,

NOH  NocH, . E OH
) =8=, =C=-, = -

L, -

-NH- or -S0z-;
Q2 is lower alkanediyl of 5, 6 or 7 carbon atoms aptionally substhuted by -OH: loweralkynediyl of 6-8 carban
atoms: memy!cyclohexylmeﬂwr tetmhydrofurandlyl ar (C:-Cz)loweraikanediyi-tetrahydrofurandiyi- (C.-Cz)-
loweralkanediyl, wherein the’ teu'ahydrofuran ring is substituted by 0-2 hydroxy groups: -
Y2 is a bond; and
W2 is imidazol-1-yl; substituted lmldazol -1-yl wherein the substltuents are mdependently one or more of
lfoweralkyl, hydroxy loweralkyl, aminofoweralkyl and lower alkoxycarbonyl; imidazol-2-yl: imidazol-4-yl;
imidazol-S-yl; substituted imidazol-2-yl, -4-yl or -5-yl, wherein the substituents are independently one or
more of lower alkyl, ang allyioxycarbonyimethyl: pyrrolidin-1-yl; benzimidazol-1-yl: 1.4 dihydro-4-oxo-7-
methyl-1,8-3-carboxyi-naphthyridin-1-yl; purin-8-yi; pyridin-2-yl; pyrazol-1-yl; or benzimidazol-2-yl..

The most prefarred compounds having PAF actmty are represented by the following formula Vi
Z3-3-Q3-w3 ]
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and pharmacsutically acceptable acid addition or Quaternary salts thereof, whersin

' L 23 is
. | cu,-c-Q- , cu_,—s-@—,

<L

10 o
u . - .
or .
il o) ool
T o . - - . . ) .
15 - T -
ﬁlOH ,FOCH:, E C’>H
%3 is -Cc- , -C- y =S=, =0-, =C=- or -CH-
Q3 is lower alkanediyl of 5, 6 or 7 carbon atormns opﬁonaﬂy substituted by -OH; tetrahydrofurandiyl; or (C:-
Cz)loweralkanediyl-tatrahydrqfurandiyl—(Ca-Cz)- loweralkanediyl, wherein the tetrahydrofuran ring is substi-
tuted with 0-2 hydroxy groups; e :

25 : R RY o JQ‘I}" o
W@ c® A
N I
2 .. R R LR ke
| M .

35 . /

R* is hydrogen, loweralkyl or hydfoxy.loweralkyl; i

RS is lower alkyl; : : .
" R° and R7 are independently one or more of hydrogen, loweraikyl, amino loweralkyi or nitro.
“ The compounds of this invention are conventionally formulated for oral, parenteral, topical and

transdermal use, oral is preferred. ]
This invention includes within its scope phérmaceuﬂcal compaositions comprising the compounds of this
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compositions, the active compounds of this invention can be-used alone as the sole active antiviral agent,
sole active antinflammatory agent or sole active PAF antagonist, or in combination with other therapsutic
agents. . .
For the preferrad oral administration, the compounds of this invention are typically. formulated in .the
T form of tablets, capsuies, elixirs, solutions, suspensions and the like preferably solutions. For parenteral
' administration, they may be formulated into solutions or suspensions. Topical formulations such as lotions,
creams, ointments, sprays and mechanical delivery devicss, .g. transdermal can also be made with the
compounds of this invention. . .- ]
Typical pharmacsutically acceptable carriers for use in the formulations described above are exempli-
55 fied by: sugars such as iactose, starches such as corn starch, cellulose and derivatives such as sodium
carboxymethy! celluiose, sthyl cellulose and methyl csliuiose; and other carriers well known in the art. The
compositions may also contain preservatives, aerasol propeliants and coloring, thickening, suspending,
dispensing, emulsifying, wetting, stabilizing and buffering agents. ’
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The dosage of the compounds of this invention which is administered is dependent, in the judgment of
the attending clinician, upon a variety of factors, e.g. the age and weight of the individual being treated. the
mode of administration, the potency of the administered compound, the indication for which the drug is
administered-and the severity of the ailment being treated. ) . .

Typically, the dosage administered per day for treating viral infections will be oral administration of from
about 1 mg/kg to about 75 mg/kg daily in single or divided doses. with about 1-25 mg/kg preferred. The
dosage for treating inflammation- is dbout 25 mg to about 2 gm administared daily in divided doses. with the
prefarred range being about 25 to about 100 mg. ' ) )

In order to achieve PAF antagonism, oral administration daily in single or divided doses of about 2.5
mgrkg to about 50 markg can be used, preferably about 2.5 mgikg to about 25 mg’kg. Intravenous
administration can be about 0.5 mgkg to about 10 mgkg per day with 0.5 mg/kg to about 5 mgrkg
preferred.” . - .

It is believed that the -compounds of this invention are non-toxic when administered in the therapeutic
dosages described above. ’ '

The compounds of this invention are prepared by the following methods:

(A} to produce a compound of formula |, a compound of the formula

L ZX-Q L _ -

wherein Z and X are as defined previously. e
Q' is the same as Q defined previously, or, provided Q in formula i is to contain at !_east one of the group

- CH-

wherein each. R is independently hydrogen or lower aikyl, Q may aiso be the same as Q defined above
minus at least one of the groups -C H-, and : .

Lisa leaving group. with a compound having the formula...

L2yY'-w S '

where L2 is a leaving group,

W' is as defined for W in formuia |, or a tautomer thereot, and ]

Y is the same Y dsfined in formula |, or. provided Q in formuia | is to contain at least one of the groups

«-C H-
{ .

S el e v o -

whersin each’ R is independently hydrogen or. lower alkyl, Y may aiso be the same as Y defined in -

formula ) plus at least one of the groups - (i: H-ior . . o
L v

(B) to produce a compound of formula Il and possibly a compound of formuia \. at least one compound
ot the ’formula .
Z-X-Q -L!

whersin Z, X, Q and L! are as defined previously is reacted with a compound of the formula
L3-Y W -yl

wherein L? and L* are leaving groups

each Y is independently as defined above, and

W is divalent W as defined above, or

(C) to produce a compound of formula | wherein Z and W are the same and X and Y are the same.
reacting a compound of the farmula ’ )

LyY-w

wherein Y and w” are as defined previously and

L2 is a isaving group, with a compound of the formuia

Ls-Q -LS . . , :

wherein L5 and L® are leaving groups and Q is divalent Q as defined above,

wherein in the above processes, any reactive groups are protected if necessary or desired, the above
.processes followed, if necessary ot desired. by '

(i} removal of any protecting groups.

(if)-conversion of a compound so produced to another compound of formula | or formula i,

(ili) it more than one compound of formulas 1 or Il is produced, separation of the compounds SO
produced, or , '
(iv) conversion of any of the compounds so produced to an acid addition, basic addition, or quaternary
amine sait or pharmaceutically acceptable soivate thereof. :

9
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In process (A), L! is preferably bromine or most preferably iodine and L2 is g preferably alkaii metal
such as sodium, potassium or cssium. The reaction takes place at temperatures of from about -20°Cto
60°C in an inert organic solvent such as dimethylsulfoxide (OMSO0), dimethyliformamide (DMF) or
tetrahydrofuran (THF). In"most cases the final compounds can be converted to water-soluble acid addition
or quaternary saits by conventional reactions, 2.9., with hydrochleric acid or a quaternizing agent such as
methyl sulfonic acid. , ’ :

The starting compounds Z-X-Q'-L wherein L' is halogen (Hal) are Prepared by the following reaction:

'ZXH + Hal-Q’-Hal ~> 2-X-Q’-Hal
: ' acid scavenger

wherein Z, X and Q" are as defined above. : : :

The reaction takas piace in the presencs of an acid scavenger such as K,COQj3 or organic bases such as
collidine and also Hunigs base. The preferred Hal group is iodine although bromin,e can also be used. The
compound Hal;Q'-Hal wherein Hal is iodine can be prepared by reacting Br-Q-Br with sodium iodide
except when Q is ~CHz- or -CHp-CHa-. , : :

Alternatively 2XQ'-l can be prepared by reacting ZXH with Br-Q -Br to obtain ZXQ'8r, then reacting
ZXQ'Br with sodium iodide to obtain Z-X-Q-1. O for compounds when Q' is -CHz- or -CaHi-, Z-X-Q'-| can
be prepared by reacting the corresponding mono or dihydric alcohal with HI. .

When W is a nitrogen containing heterocyclic moisty, the processes described above resuit in the W
moiety being substituted at a nitrogen atom of the heterocyclic ring, unless the nitrogen atom is protected.
In order to make a compound whersin the heterocyclic Is substituted at a ring carbon, it is necessary to

. protact the nitrogen with a group which is easily removed after the C-substitution is carried out and is not

removed during the C-substitution reaction, 8.g.. the trityl group. -

Thus, for example, in the preparation of a_ 2-substituted imidazols, the following reaction scheme is

- followed:

ca,

+ tritylchloride THE,

(.Csﬂs 5%@\5

1. Butyl lithium
2. 2xXQ'I
3. H+

-

wherein Q. Q', Z and X are as defined above. in this case the methyt group on the imidazo ring becomes
part of Q in the compound produced. , )

In process (B) to make a compound of formula il, the W moiety shoulq haye two ring carbons initially
substituted "with trimethylsilyloxy groups. When the reaction with Z-X-Q <l is conducted, the resulting
product is a disubstituted W’ moiety as shown in the following reaction in which the trimethyisilyloxy
substituted compound is illustrated as a pyrimidine. .

10
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- 0=Si(CH,) 4

z-x-g-z +ﬂ
R 78
(Cm,) 4

2-x-0-

The reaction is carried out at room temperature.

‘In process (B) if-an excess of the compound Z-X-Q’ -L' is used. the product wnll pnmanlv be of formula
Il. However, if only small amounts of the compound Z-X-Q'-L' is used, products of- formulas I and Il will be
produced. The reaction conditions are the same as in process (A). .

To produce a compound ‘of formula [l wherein at least one of Z, X or Q is not identical with the other Z,
X or Q two different compounds having the genoral formula Z-X-Q “.L! are used. The result is a mlxture of

. compounds, which may be isolated by standard techniques.

Process C, which producss compounds of formuia | wherein Z and W are the same and X and Y are
the same, is carried out under the same reaction conditions as process (A).

The preparation of compounds wherein Q is an unsaturated chain, i.e. an alkynedlyl or alkenediyl is
lllustrated in the following reaction'

- Li~R’-OPr : > gex-—0-OH.
sz hal + ey > - zx—qpa.

1. SOCly  z.x-Q-Y-W R
3. Naw .

wherein R8. is lower aikyl of 2 to 4 carbons and R’ is lower alkynyl of 3 carbons, Y is a bond. Pr isa

hydroxy protecting group and hal is bromine or iodine. -
" The alkenediy! is prepared by partially reducing the alkynediyl compound by cataiytic hydrogenaﬂon

The preparation of compounds in which Q is an alkyl having a cycloalkane in the chain is allustrated by

the following reaction:

. \oﬁ_ e, o 480, 0CH,
HOCHy O 27 mesylchloridci
. triethylamine . ;

: 1l zxn

wherein hal is bromine or iodine and Z, X, Y and W are as deﬁned above for formula &
The preparation of compounds in which Q is a tetrahydrofuran radical having the 2.5-trans

stareochemistry is illustrated by the following reaction sequence:

1
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. 0
M(;—Z—OAC CH,C1,; A c(yz(\/ 0, A
’ NaBH,CN
Ac Ac g;;és( Ac Oac - 3 AcO
—“ﬁ
—.~_) CH 502-0 b4 ] ) L] Xz
CH,S0,C1 | : “Haw - .
. H. .

HO OR

wherein W, X and Z are as defined above.
Altemnatively,” the following roaction sequence can be used to prepars 25-trans tetrahydrofuran com-
pounds:

o

A 8 CH4S0,c1
2CO R’ ) . | . .Et:!
o —_
Q.C-
<~

CH,S0,C1 zx w
—_32, oz -S0,CHy Naw
E:t N ?
o ‘ou

whefem X. Z and W are as defined above.
For compounds whersin Q is a tetrahydrofuran radical having the 2.5-cis stereochemastry the following
reaction sequence is exemplary:

12
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o~ 3(-
Of . N
Pz°§ ~=S1-0TP a

4 z o B CH,50,C1

! Bt3N

can be converted to a different compound of formula | or i, respectively.

by standard techniques well known in the art. Such conversion techniques are illustrated in the examples.

in .general preparing the comp

ounds of this invention involves relatively simple procedures as illustrated

by the many exampies which appear later in this text.

The following Table | shows th

9. compounds of formula | preparod by the processes described above.

13
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The following Table Il shows the components of the compounds of Formula i
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Table III

z x 9 X R salt
. ) i ) ) . N -N N
- bonad" =(CH,) g~C=C~ bond \__/ HC1l

L4 - (ggz) g ~CH=CH- ” ” HC1

The starting materials for use in the proparation of the compounds of this invention are either
commercially available or are prepared by conventional means known in the art.

The following exampies illustrate the invention. Fast atom bombardment (FAB) mass spectra (MS) were
run on a Finnigan MAT 312 double focussing mass spectrometer, operating at an accelerating voltage of 3
kV. The MS samples were ionized by bombardment with xenon atoms produced by a saddle field ion
source from lon Tech operating with a tube current of 2 mA at an energy of & KeV. The MS resuits are
reported as the free base plus a proton. The proton nuclear magnstic resonance (H'-NMR) spectra were
recorded at 200 MHz on a Varian XL-200 spectronometer: all chemical shift values § are reported in ppm
downfield from tetramethylsﬂane

EXAMPLE 1

1 {6—(2-ch!oro-4—memoxyphénoxy)hexyl]imidaiole

Add 200 mg. 6-(2-chloro-4-methoxyphenoxy)hexyl-1-bromide in 1.5 ml of dimethyl formamide (DMF) to
180 mg sodium imidazole in a reaction vial at room temperature. stir 2 hours then add 20 mg sodium
iodide, stir overnight. Add methylene chioride, wash with water then brine, elute on a coarse silica column
with methyliene chiloride then a mixture of 50% ethylacstate and msthylene chioride (wv) to isolate the title
compound :

EXAMPLE g

2-{[6-(2-chIoro-d—metﬁoxyphenoxy)hsxyl]ﬁio}-4,s-dlhydrott1iazol-4-ona

(é) Reflux about 500 mg sodium iodide in 10 mi of acetone with 350 mg. 6-(2-chioro-4-methox-
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yphenoxy)hexyl-1-bromide for 5 to 10 minutes, remove the acetone by bubbling nitrogen through the
reaction mixture, add methylene chloride, wash with water, then brine and dry over sodium sulfate to obtain
6-(2-chloro-4-methoxyphenoxy)hexyi-1-iodide.

(b) Add 3 grams of B-(2-chloro-4-methoxyphenoxy)hexyi-i-iodide in 10 ml. acetonitrile to 1 2 g
rhodanine and 20 g cesium carbonate. Stir overnight, then remove the acetonitrile, add methylene chloride
and wash with water then brine and dry over sodium sulfate. Elute on a ¢oarse silica column with methylene
chloride followed by 5% ethylacetate/methylene chioride and ﬂnally 10% othylacetate/methylene chioride to
yleld the title compound isolation. )

EXAMPLE 3

5-{[6-(2-chloro-4-methaxyphenoxy)hexyilthio}-1-methyltetrazole

Reflux 350 mg. 6-(2-chloro-4-methoxyphenoxy) hexyl-1-bromide with 10 ml of acetone and about 500
mg. sodium iodide for five to ten minutes, remove the acetone by bubbling nitrogen through the reaction
mixture, add methylene chloride, wash with water, then brine and dry over sodium sulfate to obtain 6-(2-
chiora-4-methoxyphenoxy)hexyk1-iodide. Add 133 mg of S-mercapto-1-methylitetrazole, 268 mg. cesiun
carbonate and 3 mi acetonitrile to the iodide product, stir overnight, add methylene chioride and wash with
water, sodium carbonate, water, then brine and dry over sodium sulfate. Remove the solvent and recover
the title compound as crystals. . .. . ' L )

EXAMPLE 4

2-{[6-(2-chloro-4-methoxyphenoxy) hexyl}-thio}-3-pyridinol —

Stir 300 mg. of the iodide prepared in Examples 2 or 3, 3 ml. acetonitrile 112 mg. 2-mercapto-3-
pyridinol and 201 mg. cesium carbonate in a reaction flask overnight at room temperature. Remove the
acetonitrile and add methylens chloride. Wash -with sodium carbonate solution, water, then brine and dry
over sodlum suifate. Remove the solvent then add methylene chioride, heat to dissolve the mixture, add
hexane and cool to preclputate the titte compound as white crystais.

EXAMPLE 5

1 and 2-[6-(2-cﬁIoro-4-methoxyphenoxy)hexyl]tetazole

Stir overnight at room temperature 300 mg. of the iodide prepared in Examples 2 and 3. 3 ml.
acetonitrile, 63 mg. 1-H-tetrazole and 274 mg. cesium carbonate in a reaction flask. Add an additional. 189
mg. 1-H-tetrazole and 100 mg. cesium carbonate, let stir one week at room temperature. Work up the
reaction mixture in methylens chicride with a water wash. Elute on a coarse silica column with methylene
chioride then ethyl acstatesmethyiene chloride. Isolate two fractions of the title compound, the less polar
fraction and the more polar fraction. One of the fractions is the 1-substituted tetrazole and the other fraction
is the 2-substituted tetrazole.

EXAMPLE 6
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1-[B;(24chloro-d-mehéxyphenoxy)hexyl]-1 2.4-triazole

Stir overnight at room temperature, 300 mg. of the iodide prepared in Examples 2 or 3, 3 ml

- acetonitrile, 225 mg. 1,2.4-trlazole and 274 mg. cesium carbonate in a reaction flask. Work up the reaction

mixturs in methylene chioride with a water wash and eiute on a silica column with methylene chioride and
ethylacetate to recover the title compound. - '

EXAMPLE 7

or 2-[5-(2-chi6ro-4~cﬁettiy6xyphenoxy)haxyl]-5-amino~tetrazol'et and 5-{[6—-(2-ch|oro-4-meﬂxoxyphenoxy)hexyl]-
aming}-tetrazole ’

Stir overnight at room temperature, 300.mg. of the iodide prepared in Examples 2 or 3. 2 mi. dimethyi
formamide DMF, 421 mg. S-amino tetrazole and 274 mg. cesium carbonate. Test the product on thin layer
chromatography (TLC) with 50% ethyl acetateshexanes. The test indicates that two separate compounds
resulted, one more polar than the other. Separate the. less polar titte compound and the mcre polar title
compound on a coarse silica column by eluting with methylene chioride foilowed by 5% ethyl
acetate/methyiene chioride, then 10% ethy! acetate/methylene chloride. The mare polar compound is highly
crystalline. The less polar of the compounds is the 1 or 2 substituted tetrazole, and the more polar is the
exocyclic nitrogen substituted tetrazole title compound. o o - :

EXAMPLE 8

1 .3-di-[6-(2—chloro-4-memoxyphenoxy)hexyl}- i .2,3.4—-ietrahydropyrimidis'ie-z.é-dior.é

Stir overnight at room temperature, 300 mg. of the iodide prepared in Examples 2 or 3, 1.83 gm. 24
ditrimethylsilyloxypyrimidine, anhydrous DMF and 1.24 gm. cesium fluoride in a reaction flask. Work up
with a water wash in methylene chloride, elute on a coarse silica gel column with methylene chloride
followed by 10% ethyl acetate/methylene chloride then 20% ethyl acetatesmethylene chioride to isolate the
titte compound.

EXAMPLE ¢

1-[B-(Z-chloro—#meﬂ’loxyphencxy)hexyl]—1 .2.3.#tetahydmpyrimidine—&%ione

Stir overnight .at room’ temperature, 300 mg. of the jodide made in Examples 2 or 3, 1 ml. acetonitrile,
274 mg. cesium carbonate, 270 mg. of 2N-benzoyi uracil, 1 ml. of DMF {to enhance solubility) and 100 mg.
additional of cesium carbonate in a reaction flask. Work up in methylene chloride with water and add
methanolic potassium carbonate then again stir. overnight at room temperature. Work up in methylene
chioride with a water wash. Elute on a coarse silica coiumn with methylene chioride and sequently 10%.
20%, 30% and 40% ethyl acetate/methylene chioride to obtain the titte compound as an oit which
crystallizes upon standing.

EXAMPLE 10
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1-[6-(2-chioro-4-methoxyphenoxy)hexyl]-4-and 5—hydrokymethylimidazole

Add 200 mg. of the iodide made in Examples 2 or 3 to 20 mi. DMF, then add 500 mg. NaOH and finally
200 mg. 4-hydroxymethyl imidazole to a reaction flask, stir at room temperature for about 24 hours.

Add methylene chioride and wash with water, then brine and dry over sodlum sulfate. Elute on a coarse
silica- column- with methylene chioride, then 5% methanol/methylene chloride, then 10%
methanol/methylene chioride and |solat9 a mixture of the titte compounds. The isomers are separated on
TLC “with ethylacetate, and finally on a coarse silica column with 50% ethylacetates THF to yield the title
compounds as the less polar isomer in fractions 5-8 and the more polar isomer in fractlons 11 18. Prepare
the hydrochlonde saits by reacﬂon wnth 0.1N HCI

- EXAMPLE 11

1-[8-(2-chloro-4-methoxyphenoxy)hexyl}-2-methylimidazole

" stir about 5 hours: at room temperature, 200 mg. of the icdide made in Examples 2 or 3.’ 134 mg. 2-° °
methyhmldazole. 3 mi. DMF and 69 mg. sodium hydroxide in a reaction flask. 'Work up in methylene
chloride with a water wash, then brine, then dry over sodium sulfate to recover the title compound as an oil
which crystallizes on standing. Prepare the hydrochioride sait by reaction with 0.1N HCL

EXAMPLE 12

1-(8-(2-chioro-4-methoxyphenoxy)hexyl}-4-nitroimidazole

Stir overnight at room temperaturs, 200 mg. of the iodide made in Examples 2 or 3. 3 ml. DMF, 184
mg. 4-nitroimidazole and 69 mg. sodium hydroxide in a reaction flask. Work up with methylene chioride and
a water wash. Elute on a coarse silica column with methylene chloride then ethylacetate to abtain the title

compound.

EXAMPLE 13

2-[7-(2-chioro-4-methoxyphenoxy)heptyi]pyridine

Under a nitrogen atmosphere, add 152 mg. 2-picofine and 1. 5 ml tetrahydrofuran (THF) and cool to

-28° C. Add 104 mg. n-buty! lithium and stir about 30 minutes at -78° C. Add 20 mg. of the iodide prepared

in Examples 2 and 3 in 1 ml. THF. Stir 1 hour at -78° C, let warm to rcom temperature and stir about 15
hours. Work up with water and methylene chioride then wash with water and brine then dry over sodium
sulfate. Elute on a coarse silica column with methylene chiéride then 50% ethylacetate/methylene chloride

‘to obtain the titte compound. Prepare the hydrochloride salt by reaction of the title compound with 0.1N

HCI.
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EXAMPLE 14

1 -{6-{4-(4.S-diiwydro-z-oxazolyI)phanox;]hexyl}imidazol'e

(a) Prepare 6-{4-(4,5-dihydro-2-oxazolyl)phenoxy J-hexyi-1-icdids by adding 10 gm. of 4-(4,5-dihydro-2-
oxazolyl)phenol, 24.4 gms.. 1,6-dibromohexane, 10 gm. sodium iodide, 35 gm potassium carbonate and 250
ml. acetonitrile in a reaction flask. Purge with nitrogen, reflux for 24 hours, cool and filter off rasulting solid.
Remove acstonitrile and extract with ethylacetate. Remove the ethylacetate to yield an oilsolid. Purify on
silica with methyiene chioride to recover the product.

(b) Add 200 mg. of the product from part (a), 300 mg. of sodium imidazole and 10 ml. of dimethylfor-
mamide (DMF) to a flask and stir for 48 hours. Partition the reaction mixture water/methylene chioride. Elute

‘on a silica column with 100% ethylacstate foliowed by 10% methanolmethylene chioride to yield the title

compound. - - -
Prepars the hydrochloride sait by adding 8 mi. of 0.tN HCl. = - - A -
MS: m/z 314 (M ) i Sl i ) . .

EXAMPLE 15 - e
1 -[7-(2-chloro-4‘-heﬁ10§cyphenbxy) héptyl}!nﬁdazdle

(a) Prepare 7-(2-chloro-4-methoxyphenoxy) heptyl-1-icdide by adding 3 gms. of 2-chioro-4-methox-
yphenol, 9.8 gms. 1,7-dibromo heptane, and 5.2 gms. potassium carbonate to 75 ml. acetone in a reaction
flask. Purge with nitrogen, reflux for 48 hours, cool. Add CH Clz and wash with water, then brine and dry
over sodium sulfate. Elute on a coarse silica column with hexane, 10, 15 and 20% CH,Cla-hexane. Isolate
product, add §0 ml. acetone, 8.5 g sodium iodide and heat to refiux 1G-18 min. Remove aceions, add
CH2Cl2 and wash with water, then brine and dry over sodium suifate. Remove solvent and recover the
product. ’ )

(b) Add 2 gms. of the product of step (a), 1.4 gms. sodium imidazole and DMF in a reaction flask, stir
for about 24 hours. Work up with methylene chloride and a water wash, remove the solvent'under a high
vacuum and recover the-title compound.. Convert the title compound to the’ hydrochioride salt by reaction
with 0.1N hydrochloric acid. : . :

EXAMPLE 18

1-[5-(2~chIoro-4-memoxyphenoxy)pentyl]imidazole

(a) Prepare. 5—{2—chloro—4-memoxyphenoxy)pentyl~1 -iodide by mixing 3 gms. 2-chloro-4-methoxyphenal,
8.7 gms. 1,5-dibromo pentane, and 5.2 gms. potassium carbonate to 75 mi. acetons in a reaction flask.
Purge with nitrogen, refiux for 48 hours. Add CHpCl and wash with. water, then brine and dry over sodium
sulfate. Elute on a coarse silica column with hexane, 10, 15 and 20% CH2Clz/hexane. Isolate product, add
50 mi. acetone, 8.5 g sodium iodide and heat to reflux 10-15 min. Remove acstone, add CH,Clz and wash
with watsr, then brine and dry over sodium suifate. Remove solvent and recover the product. ’

(b) Add 350 mg. of the product of step (a) to 2 mi. DMF (dimethylformamide) and 300 mg. sodium
imidazole in a reaction flask. Stir for about 24 hours. Recover the title compound by treating with methylene
chioride, a water wash and brine. Dry over sodium sulfate and remove the solvent to obtain a crystalline
compound. . S . '

Prepare the hydrochioride salt by reacting 275 mg. of the title compound with 10.2 mi. of 0.1N HCI.
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EXAMPLE 17

1-{1 0-(2-chloro-4-memoxyphenox)))'decyllir_nidazole

(a) Prépafe 10—(2-chldro-4-methoxyphenoxy)decyl-1 -iodide b§ aﬂdmg 3gof Zlchloro-4—methoxybhénol
11.3 g of 1 .10-dibromodecane, 75 m| acetone and §.2 g potasslum carbonate in a reaction flask. Reflux for

/48 hours, cool and remove acetons. Add CH2Clz, wash with water. then brine and dry over sodium suifate.

Elute on a coarse silica column with hexane then 15 and 20% CHzClhexane to obtain the product. Take 3.6

g of 10'-(2-chloro-4-methoxyphenoxy)decyl—1-brprﬂide. 50 mi acetone and 7.1 g Nal and heat to reflux for 20

mins. Remove acetons, add methylene chioride and wash with water, then brine and dry over sodium
sulfate. Remove methylene chloride and recover 10-(2-chioro-4-methoxyphenoxy)decyl1-iodide.
~ (b) Stir 0.5 gm. of the compound prepared in step (a), 10 ml. DMF and 160 mg. sodium imidazole in a
reaction flask for about 24 hours at room temperature. Recover the resulting titte compound by treating with
methyiene chioride, washing with water, then brine, drying over sodium suifate and removing the soivent.
The recoversd title compound is crystaliine.
Prepare the hydrochloride salt of the title compound by reacting 340 mg. with 33 mg. 0.1N HCL.

EXAMPLE 18 .
5-[7-(14midazolyl)4heptyl]4;3-methylisoxazole
(a) Prepare 7-(3-msthyIlsoxazole-s-yl)heptyl-1-bromrde by addmg 20 mi. of 3, 5-dimemyhsoxazole to 200

mi. THF {tetrahydrofuran) under nitrogen and cool to about -78°C. Slawly add (over 10 minutes) 80 ml. of
N-buty! lithium, 2.5M/hexane and stir for 30 minutes. Add the resulting solution to a solution of 244 gm. 1,6-

* dibrormohexans in 100 ml. THF at -78" C. Purge with nitrogen, stir in a dry icesacetone bath and then allow

to warm to rcom temperature over a period of about 3 hours. Recover the product from the solvent and
unreacted starting materials by distillation under reduced pressure (1:2 mm Hg) b.p. 134—136" C.

(b) Stir 260 mg. of the compound made in step (a) with 450 mg. sodium imidazole in 2 gms. DMF for
one week at room temperature. Partition with watermethylene chioride, elute on a silica column with 100%
methylene chioride followed by 100% ethylacstate to yield the titte compound. Prepare the hydrochloride

sait of the title compound by reaction with 0.1N HCI.

FAB-MS: m/z 248 (M ) - base. HCI sait, H'-NMR-200 mHz; ‘H (CDCl3) 1.37 (BH.s). 1.55-1.80 (2H.m), 1.80-
200 (2H.m) 2.25 (3H.s). 2.70 (2H.t.J 8Hz), 4.35 (2H.tJ 8Hz), 585 (1H.8), 7.18 (1H,s), 7.40 (1H.5), 9.85
(1H.s).

EXAMPLE 19

'1 -[6-(2-chloro-4—memoxyphenoxy)hexyl]behzimidazole

" . Stir overnight at room ternperature. 300 mg. of the xodide made in Examples 2 or 3, 3 mi. DMF. 145
mg benzimidazole and 49 mg. sodium hydroxide. Treat with methylsna chloride. wash w-th water. then

brine and recover the title compound by removing the solvent.
. The hydrochloride salt is made by reacting the title compound with about 1.1 eq._.o.lN HCL.

EXAMPLE 20
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-[6-(2-chloro—4—-methoxyphenoxy)hexyI]-2-hydroxybenz:mldazole and NN bts-[B-(z-chloro-#methoxyphenoxy)-
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hexyl}-2-benzimidazoicne

Stir overnight at room temperature, 1 gm. 2 hydroxybenzimidazole, 2 gms. of the lodide prepared in
Examples 2 or 3. 0.35 gm sodium hydroxide and 10 mi DMF in a reaction flask. Partition with -
water/methylene chioride. Elute on a silica column with 100% methylene chioride, then 50/50 methyiene
chioride/sthylacstate. Two major fractions are obtained, NMR shows the top spot fraction to be NN -bis’ {6~
(2-chloro-4-methoxyphenoxy)hexyi}-2-benzimidazolone, FAB-MS: m/z 615 (M ) free base, H'-NMR-200

" mHz; *H (CDCls), 1.35-1.65 (8H,m), 1.70-1.90 (8H.m), 3.75 (6H,s), 3.80-4.05 (8H,m), 6.7-7.2 (10H.m), and the

bottom spot fraction to be 1-[6-(2-chioro-4-methoxyphenoxy)hexyl}-2-hydroxybenzimidazole. FAB-MS: mvz
375 (M ); Free Base. H‘-NMR—200 mHz: §H (CDCI:). 14-1.70 (4H m). 1.7-1.9 (4H,m), 3. 75 (3H.s), 3.85-4.05 .
(4H m), 6.7-7. 2 (7H m).

EXAMPLE 21

1 -{6-(2-chloro-4—-methoxyphanoxy)hexyl}-4-and-5~hydroxymemylimidazole

Stir ovemight at room temperaturs, 3 gm. of the iodide prepared in Examples 2 or 3, 15 ml. DMF, 1.01
gm. socdium hydroxide and 1.64 gm. 4-hydroxymethyl imidazole HCl. Add methylene chioride and wash
several times with water. - Elute: on. a coarse silica column with methylene chioride, then 2%
mesthanol/methylene chioride and finally- 5% methanolrmethylene chioride and obtain a mixture of the title
compounds. )

Prepare the hydrochioride sait by reacting the titte compounds with about 1.1 eq. of 0.1N hydrochloric
acid.

1-{6-(2-chloro-4-methoxyphenoxy)hexyilpyrrolidine

Stir ovemight at room temperature 500 mg. of the iodide prepared in Example 2 or 3, 5§ mi. acetonitrile,
967 mg. pyrrolidine and 3 gm. cesium carbonate in a reaction flask. Add methylene chicride and wash with
water, romove the solvent and excess reactants to recover the titte compound.

Prepare the hydrochioride sait by reacting the title compound with 1.1 eq. of 0.1N hydrochloric acid.

EXAMPLE 23

1-{6-(1-Imidazolyi)hexyllimidazote

- (a) Heat the reflux for 20 minutes, 5 gms. of 1,6-dibromohexane, 15 mi. acetone and 15.2 gms. sodium
iodide, Treat with a water wash in methylene chloride then remove the solvent to recover 1 B-diiodohexane.

(b) Stir ovemight at room, temperature 1 gm. of the diiodo compound from step (a), 10 mi. DMF and
2.67 gm. sodium imidazole. Treat with methylene chioride and wash with water, dry and remove the soivent
to recover the titls compound as a crystalline material.

Prepare the hydrochloride by reacting the title'’compound with about 1 aq. of 0.1N hydrochloric acid.
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EXAMPLE 24

s Sodium 1-{8-(2-chloro-4-msthoxyphenoxy)hexyill .4-dihydro-4-0xo-7-methyl-1 8-naphthyridine-3-carboxyiate

Stir overnight at room temperature 1 gm. of the iodide prepared in Examples 2 or 3, 10 mi. DMF, 834
mg. 4-hydroxy-7-methy!-1,8-naphthyridine-3-carboxylic acid and 326 mg. sodium hydroxide in a reaction
10- flask. Wash with .water in methyiene chioride. Elute on a coarsse silica column with methyiene chloride then
3% methanolmsthylene chioride to isolate the tile compound as the carboxylic acid.
Prepare the sodium salt of the title compound by reaction with 0.1N sodium hydroxide.

s EXAMPLE 25

1-{6-(2-methyi-1-imidazolyl)hexyl]-2-methylimidazole

20
_ Stir overnight at room 'temperature. 10 mi. DMF, 1.18 gm. sodium hydroxide, 2.43 gm. 2-methyi
" imidazole and 1 gm. 16-diiodohexane in a reaction flask. Treat with methylene chioride and wash with
. water. Dry on sodium sulfate and remove the solvent to yield the titte compound. ) _ C -
o2s Prepare the hydrochioride sait of the title compound by reacting with about 1 eq. of 0.1N hydrochloric
- acid. :
EXAMPLE 26
30
Mixture of 1-[6o(2-¢hldro-4-methoxyphenoxy) hexyl]-s-ahd-s-pyrazcle
35 -
Stir overnight at room tempsraturs, 1 gm. of the iodide prepared in Examples 2 and 3. 10 ml. OMF,
0.656 ml. (3 eq.) 3-methyipyrazole and 348 mg. sodium hydroxide in a reaction flask. Add methylene
chloride and wash several times with water, dry and remove solvent to obtain a mixture of the title
compounds. _
40 The title compounds do not form water soluble salts.
EXAMPLE 27
45
9-[6~(2-chioro-4-methoxyphenoxy)hexyl]purine and 7-{6-(2-chloro-4-methoxyphenoxy)hexyi]purine
50 Stir overnight at room temperafure. 300 mg. of the lodide prepared in Examples 2 and 3. 3 ml. DMF,
147 mg. purine and 49 mg. sodium hydroxide in a reaction flask. Add methyiene chioride and wash with
water. Elute on a coarse silica column with methy(ene'chloride. then 2% methanolmethylene chtoride, then
4 and 5% methanolmethylene chloride to obtain a major amount of the 9-substituted titte compound and a
minor amount of the 7-substituted title compound. o .
5§ The title compounds do not form water soiuble salts.

EXAMPLE 28
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1-{6~(2-Chioro-4-methoxyphenaxy)hexyl}-4-methyl-5-hydroxymethylimidazole and 1-{6-(2-chioro-4-methox-
. ’ yphanoxy)hexyl]-5-ms’thyl-4-hydroxymethylimidazole

" Stir for about 9 hours at room temperature 25 mi. DMF, 5 gm. sodium hydroxide, 3.5 gms. 4-
hydroxymethylimidazole and 3.0 gms of the iodide prepared in Examples 2 and 3 in a reaction flask.
Partition with watermethylene chioride. Elute on a silica column with 100% methylene chiloride then 8%
methanoi in methylene chioride to obtain a mixture of the title compounds. NMR (nuclear magnetic
resonancs) indicates two isomers are present, : Ca _

Separate the isomers on a silica column with 50/50 THF/ethylacetate. Recover one isomer as the top
spot and the other isomer as the bottom spot. - ) :

Prepare the hydrochioride of each titte compound by reacting with about 1 eq. of 0.1N hydrochloric
acid. MS: miz 353 (M) Both isomers, free base H'-NMR-200 mHz 4 (CDCly), 1.3-1.7 (4H.m), 1.7-2.0
{(4H.m), 2:22 (3H. broad s), 3.78 (3H,s) 3.85 (2H,tJ 7Hz), 4.00 (2HtJ 7Hz), 4.6 (2H,s.5 or 4 -CH20H),
4.65,5.4 or 5 -CHaOH), 6.7-7.0 (3H,m), 7.4 (1H.s) T

EXAMPLE 29

1-[B-{2-chloro-4-methoxyphenoxy) hexyl]-2-ethylimidazole

Stir at room temperature for four days 2 gms. of the iodide prepared in Examples 2 or 3, 2 gms. of 2-
sthylimidazole. 2.5 ml. DMF and 0.4 gm sodium hydroxide in a reaction flask. Remove the solvent and
partition with watersmethylene chioride. Elute on a silica column with 160% methylene chioride and then
10% methanol to yisid the tile compound. MS:mvz 337 (M')v H'-NMR-200 mHz, *H (CDCl3), 1.34 (3H.t.J 7.5
Hz), 1.3-1.85 (4H.m), 1.70-1.80 (4H,m) 2.66 (2iH,q.J 7.5Hz), 3.75 (3H.s), 3.33 @M. THZ), .05 {SH.tC BHz),
6.7-7.0 (SH.m). ’ . : L '

Prapare the hydrochioride salt by reacting with about 1.1 eq. of 0.1N hydrochloric acid.

2

EXAMPLE 30

2-(8-(2-chloro-4-methoxyphenoxy)-1 -hex_ylthio}-benzimidazole

Stir at room temperaturs for four days 2.5 gms. 2-mercapto-benzimidazole, 2 gms. of the iodide
prepared in Examples 2 or 3, 25 ml. DMF and 0.71 gm. sodium hydroxide in a reaction flask. Remove the
solvent and partition with water/methylene chioride. Elute on a silica column with 100% meﬂ:xylene chioride
then 50/50 ethylacetate/methylene chioride to obtain the title compound. MS: msz 391 (M ') H!-NMR-200
mHz-H (CDCl3), 1.5-1.6 (4H.m), 1.7-1.9 (4H,m), 3.35 (2H,t,J 7Hz), 3.75 (3H,s) 3.95 (2H.t.J BHz), 6.7-7.0
(3H,m), 7.2-7.4 (4H.r_n). 7.65-7.75 (1H.m). . . . ) :

EXAMPLE 31

1-[6-(2-chioro-4-methoxyphenoxyhexyi}-4-methyl-2-ethylimidazole and 1-{6-(2-chloro-4~-mathoxyphenoxy)hexyl}-

S-methyl-2-ethylimidazole
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Stir for four days at room temperature 2 gms of 2-ethyl-4-(S)-methylimidazole, 3 gms. of the iodide

‘prepared in Examples 2 or 3, 0.75 gms. sodium hydroxide and 25 mi. DMF in a reaction flask. Remove the

solvent and partition” with water/methylene chloride. Elute on a silica column with 100% methylene chlorids
then 5% methanol to obtain a 70:30 weight ratio of the title compounds as evidenced by NMR of their
hydrochloride saits.

Prepare the hydrochtonde salts by reaction with 1 eq. of 0.1N HCI.
MS: Mz 351 (M: ) HCl salt, HI-NMR-200. mHz-*H (CDCh), 1.2-1.7 (7H, m). 1.7-2.0 (4H.m), 2.32
(3H.s, isomeric 4-CHa), 2.40 (3H.s.isomeric 5-CH3), 3.05 (2H.q,J 8H2), 3. 75 (3H.s), 3.90-4.05 (4H.m), 6.7-7.1
(dHz).

EXAMPLE 32

1 -{3-(2-ch!oro-4—memoxyphenoxy)propyl]imiolazole

“(a) Prepare 1-[3-(2-chIoroA—memoxyphenoxy)propyllbromide by reacting 10 gm of 2-chloro-4:methox-
yphenol, §1 gm of 1,3-dibromopropane, 35 gm K2COs in 60 mi acetone under reflux for 48 hours. Remove

- acetone by distillation. Extract residue with methylene chiloride and filtér. Remove soivent and distill residue

. under vacuum to recover the product, b.p. 150-1 60" Cato. S mm Hg.”

35
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({b) Stir‘for 18 hours at room temperature, 1 gm of the bromide prepared in step (a). 2 gms. imidazole.

1.2 gm.. sodium. hydroxide and 10 ml. DMF in a reaction. ﬂask Remove the solvent and partition with -
”water/methy!ene chloride to obtain the titte compound. -7 - = ’

Prepare the hydrochioride sait by reacting the title compound wrth about 1 eq. of 0. 1N HCI Punfy the

salt in methylens chlondelwater
FAB-MS: mvz 267 (M *). HCI salt, H!-NMR-200 mHz, M (CDCls). 2.48 (2H,m), 3.76 (3H, s). 4 00 (2H.t.J 5.5

Hz), 4.83 (2H.t,J 6.8 H2), 6.72-7.00 (3H.m), 7.24 (1H,8), 7.36 (1H.s) 9.68 (1H.3)..

1

EXAMPLE g

2+{7-(2-chloro-4-methoxyphenoxy) heptyi]-1-methylimidazole

Add 196 mg. 1,2-dimethylimidazole and 5 mi. freshly distilled THF to a dry reacuon flask, cool to -78°C
then add 0.81 mi. of 2.5 molar n -butyt lithium in hexane, stir 15 minutes at -78° C, then add 0.5 gms of the
iodide prepared in Examples 2 and 3 and 5 mi. THF and stir for two hours while slowly warming to room

temperature.
Stir the reaction mixture ovemight at rcom temperature. Add S-ml. water, remove the solvent, then add -

methylene chloride and wash with water, dry over sodium sulfate then elute on a coarse silica column with
mathylene chioride then 3% ethanol/methylene chioride to obtain the title compound.
_Prepare the hydrochloride salt of the title compound by reacting with about 1.1 eq. of 0.1N hydrochloric

acid.

EXAMPLE 34

2—[7-(2~chloro-4-mathoxyphenoxy)heptyl]imidazole

(a) Prepare 2-methyl -1-triphenyimethylimidazole by reﬂuxmg 1.75 gms. 2-methylimidazote. 10 mi. THF
and 2 gms. trityl chioride overnight. Recover the product as follows: Add methylerie chioride. wash with
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water, then elute on a coarse silica column with ‘methylene chioride followed by 5% methanol/methylene
chioride. . - ’ ;

(b) Prepare the title compound as follows: Add 500 mgs. of the compound of step (a) to 10 mi. dry THF
then cool to -78° C, add over 3-5 minutes 0.81 mi. n-buty! lithium, then add 376 mg. of the iodide prepared
in Examples 2 and 3 in 3 ml. THF over 5 minutes. Stir overnight while slowly warming to room temperature.
Remove about 80 to 90% of the soivent, add methylene chloride, wash with water, then brine, and dry over
sodium sulfate. Elute on a coarse silica column with methyiene chioride, then 10% ethylacstatermethylene
chioride, and finally 20% ethylacetate/methylene chioride. Treat the rasulting’ product with 15 ml. formic
acid and heat to 100" C for 1.5 hours, Iet cool to room temperature and a white precipitate forms. Remove
the formic acid and neutralize with 10% sodium hydroxide solution to recover the title compound.

Prepare the hydrochloride salt by reacting the title compound with about 1 eq. of 0.1N HCl

EXAMPLE 35

2-[7-(2~chloro—4-memoxyphenpxy) heptyl}1-butylimidazole

Stir overnight at room temperature, 79 mgs. of the compound prepared in Example 34, 2 ml. DMF, 29.4
mi. sodiurn hydroxide and 44.8 mg. n-buty! iodide in a reaction flask. Add methytene chioride and wash with
water. Elute on 2 coarse silica column with 2% methanolmethylene chloride then 3% methanol/msthylene
chloride and finally 5% methanolimethyiene chioride to isolate the title compound. ' ‘
‘Prepare the hydrochloride by reacting the. titte compound with about 1 eq. of 0.1N HCI. -

EXAMPLE 38

1-{6-(4-phenoxyphenoxy)hexylimidazole

{a-1) Prepare 6-(4-phenoxyphenoxy)hexyl-1-bromide by adding together in a reaction flask at room
temperature, 25 ml. DMSO (dimethyisulfoxide), S gm. p-phenoxyphenol, 6 gm. of 0.1074 moles potassium
hydroxide and 13.1 gm. 1,6-dibromohexane. The reaction is exothermic and a sofid results. Add 25 mi.
more of DMSQO and stir 45 minutes to yield the desired bromide. -

(a-2) Add to a reaction flask 10 mi. DMSO, 1.2 gm. powdered KOH, 4.9 ml. 1.8-dibromohexane and 1
gm. solid p-phenoxyphenocl. The reaction is exothermic. Add methylene chloride and wash with water. Elute
on a coarse silica column with 10% methylene chiorideshexane, then 20% mathylene chiorideshexans, the -
30% methylene chloride/hexane and finally 40% methylene chioride/hexans to isofate the desired bromide
compound. .

(b) Heat to reflux for 10 minutes, 1.4 gm. of the compound prepared in step (a-1) or (a-2). 3 gms.
sodium iodide and 20 ml. acetone in a rsaction flask. Remove the acstone, add methylene chioride, wash
with water then brine and dry over sodium sulfate. Remove the solvent and the desired product, 6-(4-
phenoxyphenoxy)hexyi-1-icdide, crystallizes.

{c) Stir for about 48 hours at room temperature 300 mg. of the iodide from step (b). 5 ml. DMF and 204
mg. sodium imidazole in 'a reaction flask. Add methylene chloride and wash with water, then brine and dry
over sodium sulfate. Dissolve in methylene chiaride and filter to obtain the title compound. -

Prepare the hydrochioride sait by reaction with about 1.1 eq. of 0.1N HCI.

EXAMPLE 37 i

Dimathyi 1-[6-(2-ch|oro-4-méthoxyphenoxy) hexyl]-4,5-imidazois dicarboxyiate
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Stir for 24 hours at rcom temperature 3.7 gm. dimethyl 4,5-imidazole dicarboxylate, 3.7 gm. of the
jodide prepared in Examples 2 or 3, 25 mi. DMF and 2.8 gm potassium carbonate. Remove the soivent,
extract the residue with methylene chioride, filter, wash methylene chioride fractions with water, elute on a
silica column with 100% methylens chioride then 109 methanolimethylene chioride to recover the title
compound. : '

Free base H!'-NMR-200 mHz, *H (CDCl3) 1.3-1.7 (4H,m), 1.7-1.9(4H,m), 3.75 (3H.9), 3.92(6H.s), 3.95 (2H.t.J
8Hz), 6.7-7.0 (3H,m), 7.55 (1H.s)

EXAMPLE 38

1-[6~(2-chloro-4-methoxyphenoxy)hexyi}4,5-dithydroxymethyl)imidazole

Add-1 gm. of the compound prepared in Example 37 to 20 mi. THF (dry N2) cool to 0" C and slowly
add Li(CzHs)aBH and stir for about 30 minutés. Warm to room temperature and stir for about 80 minutes.
Add 2 mi. concentrated hydrochloric acid, stir for about 30 minutes and then add sufficient 50% sodium
hydroxide to neutralize the acid and obtain a pH of 10-11. Filter to remove the solid. Add 75 ml. THF. 2 ml.
50% ‘NaOH, 3 ml. of 30% hydrogen peroxide and stir for’ about one hour. Add 30 ml. saturated NaCl

" - "solution and 50 ml. methylene chioride. Dry the resulting organic layer with sodium sulfate and evaporats to
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‘obtain the titte compound. :

FAB-MS: mvz 389 (M"), HCI salt, H'-NMR-200 mHz, *H (CDCs), 1.3-1.6 (4H.m), 1.6-2.0 (4H.m), 3.72 (3H.s).
3.93 (2H.1.J 6Hz), 4.25 (2H.tJ BHz), 4.64 (2H.3), 4.68 (2H.s), 6.7-6.9 (3H.m), 8.95 (1H,5).

EXAMPLE 38

Trans 1 -[(2-chloro-4-methoxyphenoxy)methy|]4-{(1-imidazolyl)methyl]cyclohexane

(a) Add 14.5 gm. of trans 1,4-bis hydroxymethy| cyclohexanse to 250 ml. methylene chloride and add 20
ml. methanesulfony! chloride, cool to 0" C and slowly add 38 mi. triethylamine over a period of one hour.
Remove the solvent, extract with water, filter and wash with methanol to obtain trans 1.4-bis mesylate
methyi cyclchexane.

(b) Add 30 gms. of the mesylate prepared in step (a) to 300 ml. methylethyl ketone (MEK), then add S0
gm. sodium iodide and reflux for about 3¢ minutes. Remove the solvent and extract with methylene chioride
to yield trans 1,4-bis iodomethyl cyclohexane. :

(c) Add 3 gms. of 2-chioro-4-methoxyphenol, 1S gms. of the diodo compound prepared in step (b), 100
mil. water, 100 ml. methylene chioride in a reaction flask, add 0.5 gm (n-butyl) ammonium sutfate and 25 ml
50% aqeuous NaOH. Elute on a silica column. A mixture of mono and bis ether results as evidenced by
NMR. .

Add the resulting mixture to 3 gm. sodium imidazole in 20 ml. OMF. Stir at room temperature for about
48 hours. Remove the. solvent and elute on a silica column with 100% methylene chioride then 5%
methanol to yieid-the title compound.- Lo .

_ Prepare the hydrochloride salt by reaction with 0.1N HCL . . . . )
FAB-MS: mv/z 335 (M") HC! salt, H'-NMR-200 mHz, *H (CDCla), 0.9-1.30 (4H.m), 1.6-2.1 (8H.m), 3.75 (3H.s),
3.77 (2H.d.J 6Hz), 4.2 {2H,d.J 6HZ), 6.7-7.0 (3H.m), 7.14 (1H,s), 7.43 (1H.3), 9.55 (1H.s).

EXAMPLE 40
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14(9.9-dimethyl-dsc-7-ynyl)-imidazole -

. (8) Add 5 mi. freshly distiiled THF and 413 mg. 3,3-dimethyl-1-butyne to a dry reaction flask, cool to
-78"C then add 2.0t mi. n-butyl lithium (2.5M in hexane), stir about 30 minutes at -78"° C, transfer into 3 ml.
THF and 4.9 gm. 1,6-dibromo hexane at 0" C, stir 8 hours and add 2 ml. dry DMSQ to form a precipitate.
Wash with- water, in methylene chlorids. Elute through a short bad of silica with hexane to remove polar
material giving a mixture of 1,6-dibromo hexane and 1 bromo-~(9,9-dimsthyi-dec-7-yne. '

{b) Stir ovemight at room temperature 4.73 gm. of the mixture prepared in step (a), 5 ml. DMF and 2.1
gm. sodium imidazole, in a reaction flask. Add methylene chloride, wash with water, then brine and dry over
sodium sulfate. Elute on a coarse silica column with methylene chioride, then 2% methanol/methyiene
chioride.” Combineg. fractions containing product and chromatograph on a coarse sifica column with 25%
ethylacetatermethylene chioride, then 35% sthyfacstate/methylene chloride to isolate the title compound.

Prapare the hydrochioride sait by reaction with about 1.1 eqg. of 0.1N HClI. :

EXAMPLE 41 -

1-[6—(2-chlcro-4—memoxyphenoxy)hexyll-a-methylimidazolium iodide

- Stir at room temperature for about 2.5 hours, 300 mg. of the compound prepared in Example 1, 5 ml.
methylene chioride and 0.066 mi. methyl iodids. Elute on a coarse sifica column with ‘methylene chiloride,
then 5% methanolmethylens chioride and finaily 10% methano/methylene chloride, to isolate the title
compound. .

EXAMPLE 42

1-[6-(2-chloro—4-metho>éyphenoxy) hexyi}-4 and S-aminomethyi imidazole

Stir ovem'ight at room temperature, 0.5 gm NaOH, 20 mi. DMF, 4(5) triphenyimethylaminomsthyi
imidazole and the iodide prepared in Examples 2 and 3, in a reaction flask. Remove the solvent and
partition with methylene chioride/water, then brine. Elute on a silica column with 100% methylene chioride,
then 40% ethylacetate: Two fractions (the top spot and the bottom spot) containing the trityl protected title
compounds separate. :

Recover sach of the title compounds as follows: o ’

Add the desired fraction to 20 ml. formic acid2 ml. methylene chloride in a reaction flask and stir
overnight at room temperaturs. Remove all volatiles, partition with 1% HC! HaOrhexane then add 50%
NaOH to a pH over 10. Partition with water/methyiens chloride. Elute the methylene chioride residue on a
silica column with methylene chioride, then 20% methanol in CHzCl; to yield the desired title compound.
The ratio of the top spot fraction compound to the bottom spot fraction compound is about 4 to 1.

Prepare the hydrochioride salt of each title compound by reaction with about 1 eq. of 0.1N HCl.

(4 or 6 NHz-CHy-), free base FAB-MS: mvz 338 (M'); H'-NMR-200 mHz, *H (COCla), 1.3-1.55 (8H,m), 1.60-

1.8 (4H,m), 3.75 (3H.s), 3.85 (2H.3), 3.9-4.2 (4H.m).. 6.7-7.0 (4H,m), 7.45 (1H,s). ]
(4 or 5 NH2-CHz-), HCI sait FAB-MS: m/z 338(M ) H'-NMR-200 mHz, *H (CDCl3), 1.3-1.7 (4H,m), 1.7-1.9
(4H,m), 3.75 (3H.s), 3.9-4.0 (4H,m), 4.08 (2H,s), 6.7-7.0 (3H.m), 7.28°(1H,s), 7.52 (1 H.s).

EXAMPLE 8
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1-{6~(2-chlore-4-methoxyphenoxy)hexyl}-4,S-dimethyl imidazole

(a) Prepare 1-{6-(2-chioro-4-methoxyphenoxy)hexyil-4(5)-methyl-5(d)-hydroxymethy! imidazole as foi-
lows: Add 3gm of 6(2-chloro-4-methoxyphenoxylhexyl-1-iodide prepared in Example 1, 2.5 gm 4
hydroxymethyi-5-methy! imidazole, 1 gm NaOH to 25 mi DMF (dimethyiformamide), stir for 48 hours.
Remove DMF by high vacuum, partition with H20/CH2Clz, purify methylene chiloride residue on silica
column with 100% methylene chiloride then 10% CHaOH/CH:Clz to give the product.

(b) Stir overnight at room temperature the compound prepared in step (a) and 30 mi. thiony! chioride.
Heat to refiux for 5 minutes then remove the SOC!2 and chase with toluene. '

{c) Add 50 ml. THF to the product prepared in step (b) and cool to 0°C, add 12 mi. (1 eq.) triethyl
lithium borohydride and stir for 10 minutes, warm to room temperature and stir for one hour. Add 20 mi.
10% sodium hydroxide then 6 ml. 30% H20a, stir for one hour, add saturated NaCl solution and wash with
saturated NaCl solufion twice. DOry with sodium sulfate, remove THF and elute on a silica column with
methylene chioride, then 2% methanol to-obtain the titte compound.

Prepare the hydrochlonde salt by reaction. with about 1 eq. of 0.1N HCI.

FAB-MS: nvz (337M ) HCI salt H'-NMR-200 mHz, SH(CDCl3), 1.35-1.7 (4H.m), 1.7-2.0 (4H.m), 2.22 (3H.s),
2.38 (3H.8), 3.78 (3H,s), 3.98 (2H.t,J 5Hz), 4.15-(2H.t.J JHz), 6.7-7.0 (3H.m), 8.85 (1H.s).

EXAMPLE 44

1-{B~(2-chlaro~4-methoxyphenoxy) hexyl]-2-hydroxymethyl imidazole .

Add 50 mi. of 37% formaldehyde to 3 gms. of the compound prepared in Example 1, in a Paar bomb
and purge with nitrogen. Heat in an oil bath at 130° C for 16 hours. Remove all liquids under vacuum.
Partition with 10% sodium hydroxide/methylene chloride then water/methylene chlonde Elute on a silica
column with methylens chioride then 8% methanoli to obtain the titte compound.

Prepare the hydrochlorlde salt by reaction with about 1 eq. 0.1N HCI.

FAB-MS: mv/2 339(M HCI salt, H'-NMR-200 mHz, *H(CDCls3), 1.3+1.7 (4H.m), 1.7-2.0 (4H.m), 3.75 (3H.s);

3.96 (2H.t.J 6HZ), 4.24 (2H.t.J 8Hz), 5.02 (2H.s) 6.7-7.0-(3H,m),-7.12 (1H.d.J 2Hz), 7.34 (1H.d,J 2Hz).

EXAMPLE 45

1 -allyonymrbony!memyl-z-(?'(z-chIoro~4-memoxypheno_xy)heptyl]imidazole

Stir overnight at room temperature 4 gms. of the, compound produced in Example 34, 20 mi. dry DMF,
545 mg. powdered sodium hydroxide, 2.8 gms. slowly added ailyl iodo acetate. Add methylene chioride and
wash with water, then brine and dry over sodium sulfate. Elute on a coarse siiica column with methylene
chioride, then 20% methanol/CH2Cl2 and finally with 5% methanol/methylene chloride to isolate the title

compound.
Prapara the hydrochlonde salt by reaction wuth about 1 eq of 0.1N HCI.

EXAMPLE @_ *

1 -carboxymethyl-z-[7-(2-chIoro-4—methoxyphenoxy)héptyl]imidazole

a5
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- Stir for 3 hours at room temperature a mixture of 100 mg. of the compound made in Example 45, 2 ml.
THF and 0.2 mi. of 10% NaOH solution. Adjust the pH to about 7. .

Add methylene chloride. Remove all water and solvents to obtain a whxte solid Add CHzClz, .stir and
filter solids. Recovar the titie compound. - :

EXAMPLE 47

-+-[6-(2-chioro-4-methoxyphenoxy)hex-2-ynyllimidazole -

{a) Add 30 ml. THF and 10 mi. DMSO to a reaction fiask and cool to -78" C. Add 7.4 mi. n-butyl lithium
(2.5M/exans), stir for five minutes and add 2.6 gms. of tetrahydropyran protected propargy! alcohol and
warm to room temperature. Stir § minutes and add 3 gms. of 1-(2-chloro-4-methoxyphenoxy)propyi-3-
bromide resuiting in a slightly exothermic reaction. Stir for about 1.5 hours. Remove the THF by vacuum

" and partition with watermethylens chioride. Elute the methylene chloride residue on a silica column with

25% methylens chiorideshexane then 50/50 methylene chioriderhexane. Add the resulting product to
50/25/25 THFH;O/CH3;OH and add 1 gm. para toluene sulfonic acid. Stir overnight, remove THF‘methanol,
partition with 5% NaMHCO3/CH2Cl2- then with watermethylene chiloride. Remove the CH2Clz to obtain the
desirad product, 1-hydroxy-6-(2-chlora-4-methoxyphenoxy)hex-2-yne:-

(b) Add 25. mi. thiony! chioride to 1.17 gms. cf the compound prepared in step (a) and raflux for 1 hour
Remove the thionyl chioride. Add 25 mi.. DMF and 3 gms. sodium-;mudazole and sﬁr ovemlght Remove the
OMF and partition- with Hz O/CHzClz. .

Elute on a silica column with 100% CH2Cla then 100% ethylacstate to obtam the title compound

Prepare the hydrochloride sait by reaction with about 1 eg. of 0.1N HCL.

FAB-MS: m/z 305 HMCI sait, H'-NMR, 200 mHz, *H(CDClz), 2.05 (2H,m), 2.55 (2H m), 3.78 (3H.s), 4.08
(2H.tJ SHz), 5.20 (2H.m), 6.7-7.0 (3H,m), 7.30 (1H,s), 7.38 (1H,s), 9.6 (1H,S). .

EXAMPLE 48

1 -acemmido-z-{%(z-chIoro-4-methoxyphenoxy)heptyl]imida;ole

Add 100 mg. of the compound prepared in Exampie 45 and 5 mi methylene chloride to a reaction
flask. Saturate with ammonia gas at room temperature. Let sit for about 30 minutes. TLC with 5%
methanol/CH2Clz indicates a more polar product is in about 50% of the mixture. Stir for about 2 hours, add
sodium sthoxide in ethanol, then ammonia and stir for about 1.5 hours. Recover the title compound on TLC.

Prepare the hydrochloride salt by reaction with about 1 eq. of 0.1N HCI.

EXAMPLE 49 °

1-(2-hydroxyethyl)-2-{7+(2-chloro-4-methoxyphenoxy)heptyifimidazols

Add 100 mg. of the compound prepared in Example 45, 5 ml. THF and excess lithium aluminum
hydride to a reaction flask and stir about 20 minutes. Add ethylacetats, water and ammonium chloride and
let sit overnight at room temperature.

Extract with ethylacetate and eiute on a coarse silica column with methylene chioride, then 5%
methanol/methylene chloride and finally 10% methanol/methylene chloride. The title compound is recov-
ered. Prepare the hydrochioride salt by reaction with about 1 eqg. of 0.1N HCL.

46
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EXAMPLE 50

1-(8-phenyl-oct-7-ynyl)imidazole

(a) Prepare 6-phenylethynyihexyl-1-bromide by adding 1.07 mi phenylacstylens to 10 ml of THF in a
reaction flask, cool to -78° C then add 3.9 ml n-BuLi (2.5 molar in hexane), stir 5 minutes, warm to 0 C and
add 45 mi of 1,6-dibromohexane and S mol of dry DMSO. Stir at room temperature for 1.5 hours, remove
solvent and treat with methylens chloride and water to recover the product. - )

(b) Stir'for 48 hours at room temperature in a reaction flask, 1.85 gms of the product of step (a) and
1.68 gm sodium imidazole in 5 ml DMF. Remover the resulting title compound by treating with methylene
chioride., washing with water and drying over sodium sulfate. Then elute on a coarse silica column with

100% methylene chioride foliowed by 2% CHaOH/CH2Clz to yield the title compound.
Prepare the hydrochloride sait by reaction with 0.INHCl.. - = -~
Ms: mrz 253 (M ) HCI salt.

EXAMPLE 51

S -[G:hydrdxy-e-(z-&lIpro—4-ff\eﬂ1ylphenyl)hex§'l;]ini@déiole

(a) Prepare 6-(2-chioro-4-methoxyphenyl)g-oxohexyl-1-bromide by adding 200 mi methylene chioride,
5.87 mi m-chlorotoluene and 11.7 g 6-bromohexanoyl chioride to a reaction flask, then adding 7.95 g
aluminum chloride. Stir 3 hours. Wash with water. sodium bicarbonate, water and brine. dry over sodiumn
sulfate then elute on a coarse silica column with. 100% hexane, 10% methylene chlorideshexane, 15%

. methylene chloride/hexane and 20% methyliene chioriderhexane to yield the product. .

(b) Prepare 1[8-hydroxy-6-(2-chlaro-4-methylphenyihexylbromide by adding 1 gm of the product of
step (a), 10 ml ethanol and 124 mg sodium borohydride. Stir 1 hour at room temperature. Remove the
solvent. add methylene chioride, wash with water, brine and dry to recover the product. )

(c) Stir for 96 hours in a reaction flask 975 mg of the product of step (b), 10 ml OMF and sodium
imidazale. Treat with methylene chloride, wash with water. then brine. dry over sodium sulfate then elute on
a coarse silica column with methylene chioride then 3% methanolmethylene chioride to yieild the title .
compound. ) :

Prepare the hydrochloride sait of the title compound by reaction with 0.1N HCIL.
FAB MS: mvz 293 (M’ )-HCI sait. ) :

- EXAMPLE 52

1-{7-0xy-7-(4-methoxyphenyl)heptyllimidazoie

(a) Prepare 7-(4-me&oxyphenyl-?—oxo)heptyl~1-bromide by stirring for one hour at room temperature.
2.16 gm anisoie, 100 mi methylene chloride. 7-bromoheptanoyl chioride and aiuminum chiotide. Wash with
water, sodium bicarbonate solution, water then brine..Dry over sodium suifate. Elute on a coarse silica
column with hexane then methylense chlorideshexane to recover the product.

(b) Heat to reflux for 45 mins. 0.5 gm ofthe product of step (a). 10 mI MEK (methylethyiketone) and
1.25 gm sodium iodide. Remove most of the MEK. add methylene chioride. then wash with water, followed
by brine and dry over sodium suifate to give the iodide of the compound prepared in step (a). Add 450 mg
of sodium imidazole in 10 mi DMF and stir for 48 hours. Add methylene chioride, wash with water. then
wash with brine and dry over sodium sulfate to yield the title compound.

47
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Prepare the hydrochlonde salt by reaction with 0.1N HCI.

FAB-MS: m/z 287 (M’ )-HCI salt.

EXAMPLE 53
1 -{7-hydroxy-7-(4—methoxyphenyi)heptyl]imidazole

Sﬁr at rrom temperature for 2.5 hours, 1 gm of the compound prepared in Example 52(b) 10 mi
ethanoland 0.5 gm sodium borohydride. Remove most of the ethanol. add methylens chloride and wash
with water, elute .on a coarse silica column with methylene chloride then 3% methanoumethylene ch!onde to
obtain the title compound - :

MS: mvz 288 (M )-base.

EXAMPLE 54

1-[7-(4-}nemoxypheny|)-hepi-e-enyn-imidézola' hydrochioride

Treat the eompound prepared in Example 53 with 1.1 eq of 0 1N HCl to glve the htle compound
FAB/Gly-Thio-MS: m/z 271 M ) HC! sait.

EXAMPLE S5

1-{7-hydroxyimino-7-{4-methoxyphenyl)heptyijimidazole

Stir overnight at room temperature 0.5 gm of the compound prepared in Example 52(5). 10 mi ethanol,
1 mi water and a large excess of hydroxyl amine*HCl and stir for 4 hours. Remove most of the ethanol by
bubbling nitrogen through the reaction mixture. Adjust the pH to about 10 with 10% aqueous NaOH, add
methylene chioride and wash with water, then brine and dry over sodium sulfate. Then elute on a coarse
silica column with methylene chloride then 1, 2, 3 and 4% methanolimethylene chioride to give the title
compound.

Prepare the hydrechloride sait by reaction with 1.1 eq. of 0. 1N HCI.
MS: vz 302 (M ) HCI salt.

EXAMPLE 56

: >1-[7-(4‘methoxyphenylr)heptylIlmidazole

Shake ovemlght under 30 psi hydrogen pressure. 87 mg of the free base of the compound prepared in
Example 54, 20 mi anhydrous ethanol and PtO. Filter and. remove the ethanol then elute on a coarse silica
column with methylene chioride then 2% methanol/methylene chioride to obtain the title compound.

- Prepare the hydroch|onde salt by reactxon with 1.1 eq. of 0.1N HCL.

MS: mvz 272 (M) HCI sait.
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EXAMPLE 57

1-[7-ox0-7-{4-methyithiophenyi)heptylJimidazole

(a) Prepare 7-(4-methylthiophenyl-7-oxo}heptyi-1-bromide by stirring for 2.5 hours, 2.34 mi thicanisole.
5 gm 7-bromoheptanoylichioride and 3.19 aluminum chloride in 100 m! methylene chloride at-room
temperature. Slowly add water then wash with water, sodium bicarbonate solution, water and brine. Elute
ona coarse silica column with 40% methylene chiorideshexane then 50% methylene chiorideshexane to give

. the product as white crystals.

.(b) Add 100.mI acetone and 6.5 gm sodium-lodide to the product of step (a) and heat to reflux for 1.5
hours. remove the soivent. Treat with methylenechloride and wash . with water to abtain the iodide of the
compound produced in step (a).

(c) Add 30 mi of OMF to the compound produced in step (b). add sodium imidazole and stir ovemlght
Treat with methylene chloride and wash with water, then elute on a coarse silica column with methyiene
chioride then 3% methanol/methylene chicride to yield the tite compound. -

Make the hydrochloride salt by reaction with 0.1N HCI.

FAB/GIy-Thio—MS mvz 303.({M HHC! sait.

EXAMPLE 58

1-{7-hydroxyimino-7-(4-methyithiophenyl)hepty! imidazole

‘Stir for 5 hours at rcom temperature 300 mg of the compound produced in Example 57(c), 10 mi
othanol, 1 mi water. and: 344 mg hydroxylamine*HCl. Bubble nitrogen through the reaction mixture to
remove the ethanol. add m'emylene. chloride and. wash with 10% sodium hydroxide, water, then brine to
yield the title compound. :

Prepare the hydrochloride salt by reaction wath 0.1N hydrochioric acid.

FAB/Gly-Thio-MS: m/z 318 (M *) HC! salt.

EXAMPLE 50

1 -[7-hydmxy-7-(4—memyithiophenyl)heptyllimidazole

Stir at room temperature for 2 hours, 200 mg of the compound prepared in Example 57. 5 mi ethano!
and 50 mg sodium borohydride. Remave the ethanol with nitrogen. add methylene chloride then wash with
water then brine and dry over sodium sulfate to obtain the title compound.

Make the hydrochloride salt by reaction with 1 2eq.of .INHCL
FAB/Gly-Thio-MS: mv/z 305 (M *) HCI sait.

EXAMPLE 60

1 -[7-6xo-7-(4_-methy(suIfonylphenyl)heptyl]imidazole
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To 1 gm of the compound prepared in Example 57 and 20 mi acetic acid slowly add over one hour 6
mi 30% hydrogen peroxidé and let stand at room temperature for 3.5 hours.

Add 10% sodium hydroxide in methylene chioride. wash with water, then brine and remove the solvent
to obtain the title compound. ’ I : e ’
FAB/Gly-Thio-MS: mvz 335 (M") HCl sait. .

tn

EXAMPLE 81
10

1-{7—methoxyimino-7-(4-methylsulfoqylphenyl)heptyl]imidazole

5 Stir for 4.5 hours at room temperature, 100 mg of the compound praduced in Example 80, 5 m! sthanol,
0.5 ml water and 125 mg methoxyamine hydrochloride. Remove most of - the -ethanol with ‘nitrogen, add
methylens chioride and 10% sodium hydroxide. Wash with water, then brine and dry over sodium sulfate to
obtain the title compound. .

. Prepare the hydrochioride sait by reaction with 1.1 eq. of 0.1N HCI.

20 -FAB/Gly-Thio-MS: m/z'364 (M) Hul salt. R

EXAMPLE 62
25
: 1-{7-hydroxyimino-7-(4-methyisulfonyiphenylheptylimidazole
30 Stir for 5 hours at room temperature 130 mg of the compound prepared in Example 60, 5 mi ethanol,

0.5 mi water and 135 mg hydroxylamine hydrochloride. Remove the sthanal with nitrogen, add methyiene
"chloride, 10% sodium hydroxide, wash with water then brine and-dry over sodium suifaie 10 obtain the itie
compound. ] :
Prepare the hydrochloride sait by reaction with 1.1 eq. of 0.1N HCI.
a5 . FAB/Gly-Thio-MS: m/z 350 (M") HCI salt.

'EXAMPLE 63
40
- 1{7-hydroxy-7-{4-methyisulfonyiphenyl)heptyllimidazole -
45 Stir for 3 hours at room temperature, 150 mg of the compound prepared in Exarhple 60. 5 m! sthanol

and 34 mg sodium borchydride. Remove the solvent (sthanal) with nitrogen. Add water and methyiene
chlioride and partition. Wash with water then brine and dry over sodium sulfats to recover the title
compound. :
Prepare the hydrochioride salt by reaction with 1.05 eq. of 0.1N HCL.
50 FAB/Gly-Thio-MS: m/z 337 (M) HCI salt. .

EXAMPLE 64
) 55

N-{6-(1-imidazolyl)hexanoyi}-1-adamantanamine

S0
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(a) Str for 0.5 hours at 0° C in a reaction flask, 9.5 gm adamantanamine and 12 gm 8-bromohexanoyt
chioride in 200 mi THF. Remove the THF and partition- with methylene chiorideswater then methylens
chiorides5% HCI,- then methylene chioride/5%. sodium cartbonate and finally methylene chiorideswater to
yisld 8-(1-adamantanamine)-6-oxohexyi-1-bromide.

(b) Add 1 gm of the compound preduced in Example 64(a) and 2 gms sodium imidazole to 25 ml DMF,
stir overnight at room temperature. Remove the solvent under vacuum. Partition with 100% methylene
chloride then 5% methanolmethylene chioride to vield the titte compound.

Prepare the hydrochloride salt by reaction with 0.1N HCI.

0. .

EXAMPLE 85

14 -[6—(5-chlom-a-memoxy-4~methylphenyl)hexyI}imndazole and 1—{6-(3-chioro-6-memoxy 2~methylphenyl)hexyl]-

30

35

40

45

50

imidazole

(a) Add. 1 gm of 2—chlor0a5-memoxyto!uene to 50 ml THF cool to about -8° C then add 4.5 mi of n-butyl
lithium 2.5M in hexane,: allow to—larm to about 10" 7 then add to a cocl solution of 10 gm..of 1.6-
dibromaohexane and 2.25 gms potassium teritary butoxxde in 50 ml THF. Stir for 0.5 hr. then warm to room-

" tomperature:-Stir overnight; cool and remove the solvent. Partition with water/methylene chioride to yieid 1-

[6-(5-chloro-2-memoxy-bmemylphenyl)hexyl]bmmide mixed with 1-[6-(3-chlom-6-rnemoxy-2-methylphenyl)—
hexyl]bmmlde. boiilng. point.- 120-140" C at 0.05 mm Hg.
" (b ‘Add- 1.7 gm of the mixture prepared in step (a) to 3 gms sodium imidazole in 26 mi, DMF and stir
" overnight. Remove the solvent and partition with waterrmethylene’ chloride. Elute on a silica column with
100% methylene chloride then 10% methanol to give a mixture of the titte compounds which are separated
by HPLC chromatography.
Prepare the hydrochioride salts of the tite compounds by reactxon with 1.1 eq. of 0.1N HCL

EXAMPLE 66

1-[6-oxy-6-(4-memokyphenyl)hexyl]imidazole

(a) Add 1.1 gm amsole to 2.2 gm 1-bromohexanoyl chioride in 100 ml methylene chloride. Add 1.5 gm
aluminum chioride and stir tor 45 mins. Partition with water, 5% NaHCO; and water. Remove solvent and
recover 1-[6-oxy-8-(4-methoxyphenyllhexyl]bromide.

(b) Stir for 48 hours at room temperature 2.6 gms of the compound produced in step (a) and sodium
imidazole (4 eq.) in 25 m! DMF. Partition with watemmethylene chleride. Remove the solvent. Elute on a
silica column with 100% methylene chloride then §% methanol to obtain the title compound.

Prepare the hydrochloride salt by reaction with 0.1N HCI.

EXAMPLE 67

1-{6-oxy-6~(2,4-dimethoxyphenyi)hexyljimidazole

(a) Add - 1.4 gm- 2.4-dimethoxybenzene and 2.2 gm 1-bromohsexanayi chioride to 100 ml methyiene ’
chloride. Add 1.3 mit tin chioride and stir for 0.5 hr. Wash with water then 5% sodium bicarbonats to yield 1-

[6-0xy-6-(2.4-dimethoxyphenyl)hexyllbromide.
(b) Add 2.8 gm sodium imidazole in DMF to 3 gm of the compound praduced in step (a). Stir for 48
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hours, remove DMF, partitition with water/methylene chioride, elute on silica éolumn with 100% methylene
chloride then 5% methanolmethylene chioride to yield the titte compound. : .
Prepare the hydrochioride sait by reaction with 0.1N HCI. - oo

EXAMPLE 88

* 1-{8-hydroxy-8-(2;4-dimethoxyphenyhhexyijimidazole

“" Add 50 mi of ethanol to 1.3 gm of the compound preparad in Example 67, then add 0.5 gm sodium
borohydride. Stir for 2.5 hours, remove the solvent, extract with methylene ‘chioride, elute on a silica column
wrth 100% 'm_eghyl_’e’he chioride, then 5% methanol/methylene chioride to yield the title compound, ~ ° :

 EXAMPLE 69 S

1-{8~2.4-dimethoxyphenyhhex-5-enylfmidazole; hydrochioride

Treat 0.266 gm of the compound prepared in Example 68 with 11 mi of 0.1N HCI to give the title
compound. _ ) - -

EXAMPLE 70 )

1-{B8-oxy-6-(2-chloro-4-methoxyphenylhexyiimidazole

~xz

(a) Add 2.85 gm of meta-chloroanisole to 4.5 gm 1-bromo-hexazoy! chioride in 200 ml methylene
chioride. Add 3.2 gm aluminum chloride and stir for 2.5 hours. Add water and stir overnight. Partition with
water/methylene chloride, ther 5% sodium bicarbonate/methylene chloride. Elute on a silica column with
hexane, then methylene chioride to yield 1-{6-oxy-6~(2-chloro-4-misthoxyphenyl)hexyilbromide. '

(b) Add 1.5 gms of the compound prepared in step (a) to sodium imidazole prepared from 2.8 gms
imidazole and 0.8 mg sodium hydroxide in 25 mi DMF and stir overnight. Remove the solvent then partition
with methylene chloride/water. Elute on a silica column with 100% CH.Cl: then 5% methanolmethylene
chioride to yield the title compound and as a side product pentyl, para, meta, chioroanisole ketone.

Prepare the hydrochloride sait by reaction with 0.1N HCL.

EXAMPLE 71

- 1-[8-hydroxy-6~(4-methoxyphenyl)hexyllimidazole

Add to 1 gm of the title compound prepared in Example 66 in 50 ml ethanol. 0.5 gm sodium
borohydride, stir for 2.5 hours then remove the soivent. Extract with ‘methylene chioride. Elute on a silica
column with 100% methylens chioride then 5% methanol/msthylene chloride to yield the title compound.
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EXAMPLE 72

1-{6-(4-methoxyphenyi}hex-5-enyilimidazole, hydrochioride

Add 0.529 gms of the compound prepared in Example 71 to 22 mi 0.1N HC! to yﬁeld the title
compound. ) : ’

EXAMPLE 73

1-[G-hydroxyjﬁ-(2-chloro-4—memoxypheny|)hexyl]imidazole

Add 25 mi ethanol to 300 mg of the title compound prepared in Exampis 70, then add 400 mg sodium
borohydride, stir for 2 hours. Remove the salvent. Partition with v.aterrmethyiense chioride, Elute the—
methyiene chloride residue on a silica column with 100% methylene chloride then 5% methanokmethylene
chloride to yield the title compound. : ' ‘

EXAMPLE 74

1-[6-{4-methoxyphenyhhexyllimidazole

Add 1 ml water to 400 mg of the compound prepared in Example 72, then add 100 mg sodium
bicarbonate followed by 25 ml ethano!l. Add 100 mg PtO and add hydrogen under 30 psi for 20 hr. Partition
with water/methylene chioride. Elute on a silica column with 100% methylene chloride then 5%
methanolmethylene chioride to yield the title compound.

Prepare the hydrochioride sait by reaction with 0.1N HCI.

EXAMPLE 75

1-[6-{naphthalene-2-oxy)hexyllimidazole

(@) Add 5 gm of beta-naphthol to 100 mi methyleng chioride then add 27 ml 1.8-dibromchexane
followed by 0.5 gm tetra n-butyl ammonium sulfate then 75 mi water and 25 ml of 50% sodium hydroxide.
Stir for 48 hours, partition with water‘methylens chioride, remove the methylene chloride and distill the
residue at 0.1 mm mercury to give the product 1-{6-(naphthalene-2-oxy)hexy!lbromide.

(b) Add 2 gm of the compound produced in step (a) to a solution of 2 gm imidazole and 0.5 gm sodium
hydroxide in 20 mi DMF and stit ovemight. Remove the solvent, partition with methylens chiorideswater.
Elute on a silica column with 100% methylene chioride then 5% methanol to yield the title compound.

Prepare the hydrochioride salt by reaction with 0.1N HCL

EXAMPLE 76

53



10

15

-20

25

30

EP'0 407 217 At

" 1-{6={4-methyithiophenoxy)hexylfimidazole

(a) Add 10 gm 4-methylthiophenol and 1,6-dibromohexane to 200 ml methyiene chioride, and 150 ml
water, then 2 gm tetra- n-butyl ammonium sulfate and S0 mi of 50% NaOM soiution. Stir overnight, wash
with water then brine, remove methylene chioride and distill off excess dibromohexane at 70" C and 0.1 mm
mercury ina 90° C temperamre bath. Crystallize the resulting compound. 1-{6-{4-methyithiophenoxy)hexyl}-
bromide, from hexane. -

- (b) Dissoive 1.5 gm sodium hydroxide and 5 gm Imidazole in DMF. Add 5§ gm of the compound
prepared in step (a) and stir 48 hours. Remove the solvent, partition with water/methylene chioride. Eiute on
a silica column with 100% methylene chioride then §% methanol to obtain the title compound.

Prepare the hydrochioride salt by reaction with 0.1N hydrochloric acid.

EXAMPLE 7

1-[6_-(4-met'nylsulfonylphenoxy)hexyl]imidazole _

Add 1 gm of the title compound prepared in Example 76. to 50 ml acstic acid. Then add 6 mi of 30%
hydrogen peroxide. Stir for 3 hours. Add 8 mi more of 30% hydrogen peroxide and stir overnight. Add
sufficientt 15% sodium hydroxide to adjust the pH to 11. Partition with: methylene chlonde/watar Remove
methylene chloride and recover the titte compound. -

Prepare the hydrochlioride salt by reaction with 0.1N hydrochioric acid. -

EXAMPLE 78

1-{6-(4-memoxyphenylmio_)hexyllimidazols

S

(a) Add to a reaction flask 10 gm p-mercaptoanisole. 55 m! 1,6-dibromohexane. 150 mi water, 200 ml
methylene chioride, 50 mi of 50% sodium hydroxide and finally 2 gm tetra n-butylammonium sulfate and
stir overnight. Partition with water‘methylene chioride then brine/imethylene chioride. Remove excess
dibromohexane. Add the resulting residue to hexane, remove crystalline disulfide side product then remove
the hexane to obtain 1-[6-(4-methoxyphenyithio)hexyiJoromide.

(b) Dissolve 5 gm imidazole and 1.5 gm sodium hydroxid e in DMF. Add 5 gms of the compound
prepared in step (a) and stir overnight. Remove the solvent, partition with water methylene chioride. Elute
the methylene chioride. Elute the methylene chioride fraction on a silica column with 100% methylene
chioride then with 5% methanoV/methylene chioride to yield the title compound.

Prepare the hydrochlioride salt by reaction with 0.1N hydrochloric acid.

EXAMPLE 79

s0 "

55

1-{6-(4-methoxyphenylsulfony{)hexyilimidazole

Add 3.5 gm of the title compound prepared in Example 78 to 125 ml acetic acid, then add 24 ml of
30% hydrogen peroxide in 2 portions, 24 hours apart, stir for 48 hours. Adjust pH to >10 with 25% sodium
hydroxide. Partition with water/imethyiens chioride. Elute on a silica column using 100% methylene chloride
then 5% methanol to yield the title compound. : ’ '
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Prepare the hydrochioride salt by reaction with 0.1N ‘hydrochioric acid.

EXAMPLE 80

1-[7-(2-chloro-4-methoxyphenoxy)octyllimidazale hydrochloride

(a) Combiné sodium imidazole (5 g) and 8-bromo-1-octene (5 g) in DMF and stir overnight. Partition the
reaction product between water and" dichioromethane, evaporate the organic layer and purify the resuitant
residue_on a Silica gel column: Add the-imidazole’compound (4.8 g) and phenol (1 g) to dichloromethane
(250 mly, saturate the salution with HBr gas and.stir for 4 hours. Evaporate the solvent and wash the residue
with THF: hexane (1:1) to obtain 1-(2-bromooctyl)imidazole hydrobromide. ]

" (b) Combine the product of step (a) (2'g) with sodium iodide (30 g) in 2-butanone (100 mi) and reflux for
1 hour. Evaporate the soivent and extract the resultant residue with dichloromsthane. Evaporate the soivent
to obtain t-(2-iodooctyl)imidazole hydrochloride. = = : ’ -

(c) Combine the product of step (b) (2.5 g) with 2-chioro-4-methoxyphenoi (5.2 g) and potassium
carbonate (10 g) in acetone (100 mi) and relux for 48 hours. Evaporate the solvent, axtract the resultant
residue with - dichloromethane and purify on a silica gel ¢olumn, sluting with 100% " CH2Cl=~=10%
CH3OH/CH2Clz.~ - ) - S S - :

S S EXAMPLE 81

N-(2-chioro-4-methyliphenyl)-6-(1- ﬂ -1-imidazolylhexanamide hydrochioride

Add 2-chioro-4-methylaniline (1 g) to THF (10 ml) and add, at room temperature over 15 min., an
aqueous NaOH solution (0.338 g NaOH in § m! water) and 8-bromohexanoyl chloride (1.08 ml).Stir at 1 hour

. at room temperature, add NaCl (2 g). separate the organic layer and evaporate the solvent to obtain a solid.

Combine the above reaction -product with imidazole (3 eq.) and NaOH (3 sq.) in DMF (25 mi) and stir
overnight. Extract the resultant mixture with dichloromethane and wash with water. isolate the product from
a silica gel column, eluting with CHzClz, 2% MeOH in CHa2Clz, then 3% MeOQOH is CH2Cl.. Prepare the
hydrochloride salt with 1 eq. of 0.1N HCI. MS: m/z 306 (M'). : )

EXAMPLE 82

N-(2-chloro-4-methyiphenyl)-N-methyl-8-(1-imidazolyl)1 -hexanamine hydrochloride

(a) Add 2-chloro-4-methy! anifine (3 g) to THF (30 ml), then over a period of 30 min. add NaOH (1.02 g)
in water (15 mi) and 6-bromohexanoyl chloride (324 mi) and stir 2 hours. Add NaCl, separate the organic
layer and evaporate the solvent abtain a solid. R :

Add the resultant solid (2 g) to freshiy distilled THF (40 mi) and 50% sodium hydridevoil (0.425 g). Stir
30 min. add iodomethane (4.56 g) and stir for 2.5 hours. Evaporate the THF, add dichloromethane. wash
with water ‘and dry the organic layer over NazSO.. Purify on a silica gel column. eiuting with dich-
loromethane. - . o e - : - .

{b) Combine the product of stap (a) (1.5 g) with sodium imidazole (1.215 g) in DMF (15 mi) and stir
overnight. Extract the resultant mixture with dichioromethane, wash with water and evaporate the organic
layer. -

(c) Dissolve the product of step (b) (0.5 g) in THF which has been filtered through alumina (10 mi), add
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fithium aluminum hydride (0.30 g) and stir overnight. Reduce the volume by evaporating THF under Na, add
water slowly and extract (3x) with dichloromethane. Evaporats the solvent and purify the resuitant residue
on a silica gel column, eluting with CH2Cl2, 3% MeOH in CHzCl, then 5% MeOH in CHzCl,. Prepare the
hydrochioride sait of the title compound by reacting with-about 1-aq. of 0.1N HCL. MS: m/z 308 M)

EXAMPLE 83

' Add about 1 eq. of O1N HCt tp.th_e product of Example 82, step (b) and lyophilize overnight to obtain
the title compound, MS: m/z 320 (M ). :

N-(2-chloro~4-methyiphenyl)-6-(1 -imidazblylH shexanamine hydrochloride

Dissolve the product of Example 81 (0.448 g) in anhydrous THF (10 mi) and add, in one portion, lithium
aluminum hydride (0.230 g). Stir for 2 hours, then let stand for 80 hours, extract with dichioromsthane and
wash with water. Evaporate the organic solvent and purify the resultant residue on a silica gei column,
eluting with CH2Clz, 1% MeOH/CH;Cls. . :

Add about 1 eq. of 0.1N HC! and lyophilize to obtain the title compound, MS: mvz 292 (M").

EXAMPLE 85

1-{6-(3.5-dimethoxybenzyloxy)hexyiJimidazole hydrochioride

(a) Combine imidazofe (10 g) and 1.6-dibromohexane (60 mi), stir for 1 hour, add 12 N HC! (25 mi),
evaporate the solvent and extract the resultant residue with hexans. Partition the resiude with water:ethyt
acetats, add NaOH to adjust the aqueous layer to pH 11 and extract the aqueous layer with dich-
loromethane. Evaporate the solvent and purify the resuitant residue on a silica gel column, eluting with
100% CH2Clz—100% ethyl acetate. Add triflucroacetic acid to the dasired fractions and evaporate the
solvent to obtain 1-(6-bromohexyl)imidazole trifluoracetats. . )

(b) Combine 3,5-dimethoxybenzyt alcoho! (1.94 g) and powdered NaOH (0.695 g) in DMF (20 ml) and
stir to dissoive. Add the product of step (a) (1 g) and stir 60 hours. Evaporate the solvent, extract the
resultant residue with dichloromethane, wash the organic layer sucessively with 10% aqueous NaOH, water
and brine, then dry over Na:S0s and evaporate the organic solvent. Purify on a silica gel column, sluting
with CH2Clz—1.2 and 3% ‘MeQH/CH;Cls. o .

Prepare the hydrochioride salt by reacting with about 1 eg. of 0.1N HCL. MS: m/z 318 M)

EXAMPLESS

2(R)-[2°(2-chIoro-4-methoxyphanoxy)ethyl]-S(R).4(S)-dihydroxy-5(ﬁ)-(1 -imidazo‘lylmethyl)-tetrahydrofuran hydro-

chioride -
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(a) Dissolve ribofuranose tetraacetate (10 g) in dry dichioromethane (100 mi), add allyltrimethyi silane

(15 mi) and boron triflucrcetherate (11.02 ml) and stir ovemight Evaporate the soivent and purify the
s ‘resultant residue on silica gel, eluting with 20%, 30 and 40% EtOAchexane.

Cool to -78° C a solution of the resuitant residue (3 g) in dichloromethane (S0 mi), bubble in ozone.
continuing to bubble ozone for 10 min. after a constant blue color is obtained. then purge with Nz2. Add
methyl sulfide (20 mi) and.let stand overnight, add more methyl sulfide (15 mi), warm until boiling, then let
cool and stir 1- hour. Evaporate-the solvent, extract the. resuitant residus with dichloromathane, wash with

10 40% saturated brinerwater, dry thé organic layer-over Na:SO.« and evaporata the socivent. To the rosuitant
residue add THF (100 mi), acetic acid. (12 mi) and ground scdium cyanoborohydride (7.5 g) and stir
overnight. Evaporate the soivent, add dichioromethane and purify on a silica column.

Cool to 0° a solution of the above residue (1 g) in THF (30 mi), add mesyl chloride (0.747 mi) and
triethylamine (1.346 ml) and stir overnight. Evaporate the solvent extract the resultant residue with

15 dichloremetharie, wash with water, dry the Grganic layer over Na2SO. and evapofate the- solvent. Add to the
resultant residue (1.28 @) in DMSO (115 mi) sodium 2-chloro-4-moethoxyphenolate (1.8 g) and stir overnight.
Extract resultant mixture with dichioromethane, wash with water and dry the organic layer over Na2SO..
Evaporate the solvent and purify the resultant reS|due ona snhca column elunng with CHzClz-a%. 5% and

8% EtOAc/CH2Cla.

20 . “'Add the above product (1.02 g) to methanol (20 mi), add potassium carbonate (0 317 g) and stir fer 3.5 -

- hours. Evaporate the solvent under Nz and high vacuum Dlssolve the resldue m watef. add salt, extract with

'duchloromeﬂwane and evaporate the-solvent,
“Cool-to' 0" a solution’of the resuitant residue (0.270 g) in THF (5 mi), add methane sulfony! chioride
"(0 097 'g) and “triathytamine (0.085 g);’ let' warm to room temperamre and stir for 2.5 hours. Evaporate the

“z's,jfsolvent. extract the residue with  dichloromethane, wash™ with water, then brine, dry over Na;SO. and

évaporate the solvent. Purify the resultant residue on asilica column, eluting with CH2Cl2—20%, 25%. 30%.
40% and 50% EtOAc/CHaCla to obtain 2(Fl)-{2-(2-chIoro-4~meﬁoxyphenoxy)eﬂ1yl]—3(ﬁ) 4{S)-dihydroxy-5(R)-

’ (methyIsulfonyioxymemyl)-tetrahydrofuran
(b) To a solutlon of the product of step (a)(0.175 g) in DMF (3.5 ml). add sodium |midazule (0.238 g)

%0 and stir at 50" (oil bath) overnight. Reduce volume of DMF under N2 with mild heating. Extract the residue

“with dichloromethane and wash with brine. Evaporate the solvent and punfy the residue on a silica column,
a eluﬂng wrth CHzCIz—-a% 6% and 9% MeOH/CHzClz MS: mv2 369 (M h [a]n = +479 (1% in MeOH. 1 ml

call).
Combine 50 mg of the product of step. (b) and 4.9 mg hydrochioric acid and Iyophlllze to obtain the title

35 compound FABIGIy-Thlo-MS mvz 369 (M ) HCI salt.

EXAMPLE 87

40

2(FlHZ{Z@hIm—#memoxyphenoxy)emyll-3(H). 4({S)-dihydroxy-S(R){1-(1,2.4-triazolyimethyl)] tetrahydrofuran

45 To a solution of the product of Example 86. step (a) (0.20 g) in DMF (4 ml), add 1.2, 4-tnazole (0.138 g)
and NaOH (0.080 g) and stir overnight at 70" C (oil bath). Evaporate OMF under N2 at 70" C. slurry the
residus in dichloromethane, filter and charge to a silica column, eluting with CH2Clz—3%,5% and 8%
MeOH/CHzCIz FABIGIy-Thlo-MS m:z 370 (M ) [alo = +48.7 (1% in MeOH, 1 mi ceil)

S0 :-,:,» . o E : LT . - ;
T ‘ _D(AMPLE_BE
s8  2(S){2-2-chioro-4-methoxyphenoxy)athyil-5(S)-(tirmidazolyimethyt)tetrahydrofuran hydrochioride

(a) Combine the product of Example 88, step (a) (2.37g) in dichloromethane (20 mi) with trimethylor-
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thoformate (3.92 mif) and pyridinium p-toluene sufonate (12.1 mi) and stir ovamight at room temperature.
Wash the reaction mixture with NaHCO,, water and brine, then dry over NazSO. and evaporate the soivent.
Purify the resultant residue on a silica column with 26% EtOAc/hexane—40% EtOAc’hexane.
) Add the resultant product (2.1 g) to acefic anhydride (50 mi) and heat in an oil bath at 140°C for 20
§  hours. Evaporate the solvent, dissolve the rasidue in dichloromethane, add saturated aqueous NaHCOs and
stir for 2 hours. Remove the organic layer, wash it with water and brine, dry over Na;SO4 and purify on a
sifica column, eluting with 10% EtOAe/CH.Clz. =~ = _
"+ (b) Combine the product of step {a) (1.55 g) in DMF (15 ml) with sodium imidazole (1.92 g} and stir for
. 60 hours, then heat at 60" C (oil bath) for 4 hours. Evaporate the salvent, dissolve the resultant residus in
10 dichloromethane, wash with water and brine, then dry over NazSOa. Purify the resultant residue on a silica
column, ‘eluting with CHsCla—20% EtOAC/CH2Cla—15% "MeOH/CH:Clz. [alp = +104.33, 1% in CHCla,

100mm cell; MS: nvz 335 (M+1). : L R
(€) Hydrogenate the product of step (b) (100 mg) with PtO (40 mg) in EtOH (25 ml) in a Paar shaker at
30 psi Hz overnight. Filtar the resultant mixtire through celite, wash with ethanol and evaporate the solvent.

15 Add 1 eq. of 0.1N Hel and Iyophilize to obtain the title compound, [alp = +27.6, 1% in CHCl3, 100mm cell.

EXAMPLE';lg
20 - _ ’ ) —

2(S)-[2-_(2-chloro-4~ypethoxyphenoxy)emyl]-S(S)-(1 -imidazolylmethyl)-2,5-dihydrofuran hydrochlaride

"25 © ©  Combins the product of Exampie 88, step (b) (0.10 g) with 3.58 ml of 0.1N HCI and lyophilize overnight
to obtain the tite compound. MS: m/z 335 (M + 1T). : '

EXAMPLE 90
30 -

2(Fl)-[2-(2-chloro-4—methoxyphenoxy)eth_yI]-3(R).4(S)-dihydroxy-5(H)—2.4—dioxo-1 ,2.3.4tetahydropyﬁﬁidin-_1 -
. methy! tetrahydrofuran i
35 . g

(a)To a solution of ribofuranose tetraacetate (50 g) in methylene chloride (500 mi), add ailyitrimethyl
. silane (839 g) and BF3; etherate (57.9 ml). Lat stir overnite. Remove solvent and ‘chromatograph on a silica
gel column, eluting with 20% EtOAc/Hexane—30% EtOAc/Hexane—40% EtoAc:Hexans. Stir the resuitant

40 isolated product (49.5 g) for 2 hours in methanol (500 mi) containing potassium carbonate (68.9 g). Filter
potassium carbonate and remove the solvent. Add 12 N. HCI (20 ml) and acetone (80 ml) and stir 10 mins.
to dissolve. Add more acetone (500 mi) and stir 2 hours. Add potassium carbonate (3 eq.) and let stir
overnite. Filter off excess potassium carbonate and remove acetone. Add CH2Clz (300 mi) and wash with

. H20, then brine. Remave soivent and chromatograph on silica gel, eluting with 20% EtOAc/Hexane.

45 (b) Caombine, the product of step (a) (1.0 g), dichloromethane (50 mi) and tristhylamine (1.063 ml) and
add over 35 min. by syringe pump methane sulfonyl chioride (0.577 mi) in dichioromethane (13.8 mi). Stir 3
hours, wash with water and dry the dichloromethane solution over NazSOs. Cool the solution to -78°C,
bubble ozone until a blue color appears and immediatsly purge with N2. Reducs the velume of the solution,

. add methy! sulfide (30 mi} and refiux for 4 hours. Evaporate the solvent, add DMF (30 mi) to the resuitant

50 residue, add 5% aqueous NaHCOs (25 mi) and excess sodium borohydride and stir for 2 hours. Evaporate
the solvent and extract the residue with dichioromathans.

To diisopropyl azodicarboxylate (0.172 mi), tiphenyl phosphine (0.229 ¢) and 2-chloro-4- methox-
yphenaol (0.148 g), add the product of the above ‘paragraph (0.20 g) in THF (3ml) and stir overnight.
Evaporate the solvent under Na, extract the residue with dichloromethane, wash with 10% aqueous NaOH,

55 water and brine and ‘dry over Nap;SO.. Purify the product on a silica column, eluting with 25%
EtOAcrhoxane—40% EtOAc’/hexane. :

Dissoive the above mesylate (0.20 g) in DMF (5 mi), add 2N-benzoyl uracil (0.396 g) and cesium
carbonate; stir for 60 hours; heat at 60° C (oil bath) overight, add methanal (10mi) and heat at 50-60° C for
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1 hour, then let stand ovemight. Extract with dichloromethane, wash with water and purify on a silica
column. .

Combine- the abova residue (O 095 g) with methanol (4 mi), water (1 mil) and concentrated HCl (5
drops).- Stir overnight, then add excess potassium carbonate and again stir overnight. Evaporate the solvent,
add EtOAc and water, separate and evaporate the organic layer to obtain the titte compound. {alp = +90.2,

1% in MeOH, 1 mi cell; FAB/Gly-Thio -MS: m/z 413.(M+1) .

EXAMPLE 91

_ 4(R)-{2-(2-chloro~4-methoxyphenoxy)methyl-6(R)~{2-(2,4-dioxo-1.2.3. 4-tetrahydropyrimidin-1-ylethyi]-2.2-

dimethyi-3a.4,8,6a-tetrahydro-3a(R),6a(S)-furo{3.4-d]-1,3-dioxole

(a) Treat ribofuranose tetracetate as described in Example 86(a), first paragraph. Add the product (4.5
g) to methanol (S0 mi), add potassium carbonate (1 g) and stir ovarnight. Fiiter and evaporate the solvent,

" add acetone (50 mi) and conc. HCl (1 mi) to pH 1, stir 8 hours, add sodium bicarbonate, stir 15 min. and
“filter. Evaporate the solvent and purify the resuitant residus on a silica column, eluting with 100%
l-hexane—-sO% EtOAc To the resultant acstonide. add dichioromethane (50 ml) and triethylamine (0.9 ml),

cool to 0° C, and add methane sulfony! chloride (0.45 ml) by syringe pump over 45 min. Wash the reacuon

©.mixture with water and evaporate the solvent.

30

“Add the resuitant residus (1.5 g) and sodium 2-chloro—4-mathoxyphenolate (2 g) to DMSO (25 ml) and

i ovemxght Partition the product with watersdichloromethans, separate the organic layer and avaporate.‘
" the solvent. Punfy the resuitant residus on a silica column. eluting with hexan—20% EtOAc-hexane.

Cool to -78° C a solution of the above product in dichioromsthane (100 mi) and bubble ozone until a
biue color appears, then purge with Nz and warm to room temperature. Evaporate the soivent, add ethanol
(50 mi) and sodium borohydride (1 g) and stir 5 hours. Evaporate the soivent and partition the resultant

" residue between water-dichioremethane. Purify the product on a silica column. eluting with CHzCl.—EtOAc.

Dissolve the above product in- dichloromethane, cool to 0°C and add triethylamine (0.7 mi), then add

- methane sulfonyl chioride (0. 36ml) in dichloromethane. (10 ml) by syringe pump over 25 min. Stir for 15

min., wash with water and svaporate the solvent to obtain 4(R)-(2-chIoro-4-methoxyphenoxy)-methyi-G(H)-[Z-
{(methylsuifonyloxy)sthyl]-2.2-dimethyi-3a.4.68. 6a-tetrahydro-3a(R).6a(S)-furo(3.4-d}-1,3-dioxole. )

(b) Combine the product of step (a) (0.240 g) in  DMF (5§ mi) with 2N-benzoy!| uracil (0.475 g) and
cesium carbonate {0.492 g). Stir for 4 days and purify the resuitant product on a silica column, eluting with
CH2Ck—20%, 30% and 40% EtOAc/CH:Cl:—EtOAc to obtain the title compound, FAB/Gly-Thio-MS: m.z

453 (M+1).

EXAMPLE 92

aiR)-(z-chloro-4—methoxyphenoxy)memyl-a(R)A(S)-dihydroxy-5(H$-[2-(2.4~dloxo—1 .2.,3,4-tetrahydropyrimidin-1-yl}-

50

55

ethylltetrahydrofuran

Treat the compound: prapa.red in Exampie 91 in a manner similar to that described in the last paragraph
of Example 90, step (b) to obtain the title compound, [alp = +49.9, 1% in MeOH, 1 mi cell FAB/Gly-Thio-
MS: miz 413 (M+1).

EXAMPLE 93

5(R)-[2-(1-imidazolyl)ethyl]-S(R).4(S)-dlhydroxy-2(H)-(Z-chloro-4-meﬂ10xyphenoxy)methyItetrahydrofuran hydro-
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- chiloride

Combine the product of Example 91, step (a)}(0.128 g) and sodium imidazole (0.5 g) in DMF (5 ml) and
stir for 72 hours. Evaporate the solvent and partiion the resultant residue with water-dichioromethane.
Evaporate the . solvent and purify the residue. on "a sillc'a",“tofumn; eluting. ~ w'ith - 50%
EtOAClCHzCIz-EtOAc-ﬂ 0% CHaOH/CHzCla.

Add 15 mi 0.1N HCI to the product (100 mg) and let stand 72 hours at room temperature Lyophtllze to

~ obtain the titte’ compound [alp = +22.4, 1% in CHaOH, 10 cm call.
10 -

EXAMPLE 94

' 2(RH2-(2-chIoro-4-meﬂ10xyphanoxy)eﬂ1y!]-3(R) 4(S)-d|hydroxy-5(RH2-chloro-4-methoxyphenoxy) methyl

) tetrahydrofuran

Add the product of Example 91, step (a) (0.20 g) and sodtum 2-chioro-4-methoxyphenclate (0.350 g)to
DMSO (15 mi) and stir overnight. Partition with water/dichioromethane, evaporate the organic layer and
purify the resultant residus on a snhca column, eluting with CHzClz—~EtOAC,

- Heat the above product to 80°C in 80% acetic acid overnight. Partition tha resultant product with

" water/dicioromethane and purify on a silica column- to obtain -the title compound [a]p = +28.7, 1% in
" methanol.” . : o

EXAMPLE 95.

"'»2(R)-£2'-(adenin-Z-yl)ethyl]-3(R).d(S)—dinydroxy-S(R)(Zchioro-d-methoxyphénoxy)methyi tetrahydrofuran

To benzoyl adenine (1 g) in DMF (10 ml), add sodium.hydride (50/50 in oil) (0.225 @) and stir. Add the
product of Example 91, step (a)(0.5 g) in DMF (10 mi) and stir, then heat'to 50" C for 18 hours. Remove the
DMF under high vacuum, partition the residus with CH2Clz/water, separate the organic layer and evaporate
the soivent. Purify the resultant residue on a silica column, eluting with 100% EtOAc to give a mixture of
isomers.

To the mixture, add methanol (25 mi) and potassium carbonate (3 g) and stir overnight. .Evaporate the
solvent, extract with water/CH.Clz and purify the rasultant residue on a silica column, eluting with EtOAc to
obtain 2 fractions.

Heat a solution of the more polar fraction in 85% aqueous acetic acid for 24 hours Remove the sclvent
under N2 and purify the resuitant residue on a silica column, eluting with CHzClz-ow%, MeOH/CH:Cl; to
obtain the tile compound, [a]p = +352, 1% in MeOH. .

EXAMPLE 96

?5(H)-(2-chl‘orq+mgmcxyphghdxy)memyl-s(ﬂ); 4('3)-dihydroxy-Z(a)-[_z-(N-ggpzim}aazoiyi)etnyuterranyurofuran

55

Combine the' product of Exampla a1, step (a) (0. 20 g) and benzmndazole (0 .20 g) in DMSO (10 ml), add
cssium carbonate (0.70 g) and stir 48 hours. Partition the product with CHzCla/water, evaporate the solvent
and purify the resultant residue on a silica column, eluting with CHzCl.—~EtOAc.

Dissolve the above product (0.150 g) in 85% aqueous acetic acid (10 mi) and reflux overnight. Remove
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- golvent under Nz, add methanol (20 ml) and potassium carbonate (2 g) and stir for 2 hours. Evaporate the
solvent and purify the resultant residue on a silica column, eluting with EtOAc—5% CH3OH/EIOAC to cbtain
the title’ compouﬁd.[&ﬁ;a :"36.} .. 1% in MeQOH. T

= - EXAMPLE 97 e

1 B(SH2~(i-imidazolyethyl}FA(R).4(S)-dihydroxy2(R)-2-chloro-4-methaxyphenoxy)methyltetrahydrofuran hydiro-
. . - chloride S :

(a) Dissolve™ ribose acetonide (150 g) iri dichioromethane (2.5), add P20s (113 g) and stir for 2 hours.
15 Add celite and filter, wash with 2.5% aqueous NaOH(14), then w'a;er. dry and filter through silica. Purify the
- product on a silica column, sluting with hexane—50% EtOAchexane..
Add the resuitant residue (48 g) to acstonitrile (50 ml), add allyitrimethyi silane {200 ml) and cool to
-73' C. Add trimethyisilyloxytrifiate (240 mi), warm to room temperature and stir overnight. Pour the reaction
mixture into 500 g ice, stir for 1§ min. and separate the layers: wash the aqueous layer 3X with
20 dichigromethane, saving and combining the organic layers. Evaporate ‘the water, extract the residue with
atetone, filter and adjust volume to 11 with acetone. Add conc. HCI (10 ml), stir overnight, then neutralize . -
with -potassium carbonate. Evaporate the solvent. extract the residue with CHzClz:hexane_.(1:1) and
evaporate (tfje'soly.ent To the combined dichioromethane layers from above, add methanol (500 mi), water
©© -(S0 mly and-conc. HCL (20 mi), stir.ovemnight and add potassium carbonate to neutralize. Evaporate the
25 "solvent; partition with CHaCla/water and evaporate aqueous layer to .obtain a residue. Extract the residue--
with acetone. stir. neutraiize and extract as above. Combine the crude products and purify by HPLC (silica.
20/80 EtOAc’hexane). [alp = -9.1, 1% in CHCly. Treat the resultant cis isomer in a manner similar to that
described in Example 91, step (a), paragraphs 2 to S, to obtain 5(S)-{2-(1-methanssulfonate)ethyi]-2({R})-(2-
chlom#—meﬂwoxyphenoxy)methyl-z.2—dlmethyl-3a.4.6.63-teu'ahydro-3a(R).Ba(S)-furo-[s.d-d]-1 3-dioxole.
30 {b) Add the product of step (a) {0.150 g) and sodium imidazole (0.50 g) to OMF (5 mi) and treat ina
- manner similar to that described in Example 93 to obtain the tite compound, [als =-26.0. 1% in MeQH. .
HCtsalt. ~ ~ S : : . .

as ' ' ) EXAMPLE 98

2(R)—(a-chloro-"t-methoxyphenoxy)methyI-3(R).4(S)-dlhydro$ty-5(S)-[Z(N-benzimidazolyl)ethyl]teu'ahydrofuran hy-
40 . - drochloride

Treat the product of Exampie 97, step (a) in a manner similar to that described in Example 96, first
paragraph.. } ) . :

45 Heat the resultant product (0.220 g) to 80 C in 0.1N HCI (50 mi) for 4 hours; add NaOH to pH 11,
saturate with NaCl: extract with dichloromethane, then EtOAc, combine the extracts and svaporate the
solvent. React the resuitant residue with 1 eq of G.1N HC! and lyophilize to obtain the titte compound. [alo
= -21.1, 1% in methanol, HCI sait.

50 ’ -t = Af' . e ftam ,- " N . .

; Lo T EXAMPLE 99

s.;l3 and 4)-hydroxy-5($)-{2-(1-imidazolyl)athyl]-2)(RHz-chlorMmemoxyphenoxy)memyI-tetrahydrofuran hydro- v
chioride :
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© (@ Combine 2(R)~(2-chloro-4-methoxypher'loxy)me'thyl]-3(ﬁ).4(S)-dihydroxy-5(sH2-(sulfonyl)éthyl]-
.. -tetrahydrofuran (1.18 g) with trimethyl orthoformate (2 mi) and pyridinium tosylate (12.7 mi) in dich-

- .. loromethane (10.ml) and stir .for 24 hours. Evaporate volatiles with Nz, partition the resultant residue with
.. water/dichioromethane and: purify the dichloromethane ' residue on a silica column, eluting with
-& EtOAc:hexans. L LT ) . .

. . To the resultant product, add acetic anhydride (25 mi) and heat-at 140° C for 20 hours. Evaporate the
solvent and purify the residue on a silica column, eluting with 25% EtOAc/hexane to obtain 5(S)-{2-(1-
methane sulfonlyoxy]-Z(H)-(Z—chloro-4-memoxyphenoxy)memyl-z.s-dihydroﬁnan. . :

(b) Combine the product of step (a) (0.645 g) and 3-chioroperoxybenzoic acid (1.6 g) in dich-
‘10 loromethane :(5 mi). and- stir avernight.. Extract with dichloromethane; wash with 5% Nal, Naz$20Q; and
: NaHCOj3, evaporate the dichloro-methane and purify the resultant residus on a silica plug, then a silica

'rs - exiract the resultant >residue with dichioromethane, wash with resuitant residua with dichioromsethane, wash

Combine the above product (isomer A) with sodium imidazote (0.10 g) in DMF (2 ml) and stir ovemight.
Partition the product with water.dichloromethane, then purify the resultant residue on a silica column, sluting
. with CH2Cl.—~10% CH3OH/CH2Cl, Treat isomer B in a similar fashion. ) ‘ :
20 " Add the product of the above paragraph (isomer A) to THF (5 ml), add supsrhydrida. (0.5 ml) and stir for
' 1 hour. Add 10% NaOH (1 mi) and hydrogen peroxide (1 mi of a 30% solution), stir for 1 hour and purify
“the resultant product on a silica column, eluting with CH2Clz~10% CHyOH/CH2 Cla. MS: mvz 352 (M” + 1).
Treat isomer B in a similar manner (MS:mvz 352 (M" . + 1). ‘ ;

EXAMPLE 100 -

30 5(S)-{2-(1 -imidazolyl)ethyl]-a(R)-(2-chloro-#meﬁoxyphenoxy)meﬁwl-&5-dihydrofuran' hydrochloride

A Add sodium imidaéols ,(o.ds g) to the product of Example 99, s_tép (a) (0.10 g) in DMF (2 mi) and stir for
60 hours. Partition the Product with water/dichioromethane, and evaporate the scivent to obtain the title
35 compound, MS: m/z 337 (M~ + 1). :

. . EXAMPLE 101
40 .
S(R)~[2-(1 -imidazolyl)et!-lyl]-2(3)-(2-chloro-4-memoxyphenox\k)memylotetrahydrofuran. hydrochloride
45 In a vial, add ethanol (1 rhl) to the product of Example 100 (0.050 g) 'and add PtO (0.025 g). Place a
balloon filled with M2 gas over the mouth of the vial and stir overnight. Purify the resultant product on a
silica column, eluting with CH,Cla—5% methanoUCHzClg. Add 0.1 N HCI (2 ml) to the resulting product and .
lyophil_ize to obtain the title compound, MS: mvz 339 (M +1),
50
EXAMPLE 102
5 1-[6-(4-acetylphenoxy)hexyl]imidézole hydrochioride

Combine p-hydroxyacetophenone (3 g). acetone (60 ml), 1,6-dibromohexane (10.75 g) and potassium
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carbonate (6 g) and reflux for about 60 hours. Reduce the volume of acstone, add dichloromethane. axtract
with water and brine, dry aver NazSC« and distill product at 0.05mm, head temp. 175°C.
“  Add the distilled product (2 g) to DMF (20 ml), add sodium imidazole (1.8 g) and stir overnight. Extract

‘the resultant product with dichioromethane, wash with water and: brine, dry over Na2SO., evaporate ths

solvent and purify the resuitant residue on a silica column, eluting with CH2Clz—~1.2 and 3% MeOH/CH:Cla.
React the above product (0 125 g) with 1 eq. 0.1N HCI and lyophilize to obtain the title compound.
FAB/Gly-Thio-MS: mvz 287 {M" +1), hydrochloride sait. .

EXAMPLE 103

1+{6-(4~(1-hydroxyethyl)phenoxy)hexyllimidazole hydrochloride

Add the product of Example 102 (0.20 g) to ethanol (10 mi). add sodium borchydride (0.083 g) and stir
3.5 hours. Reduce volume of ethanol under Nz, add dichloromethane, wash with water and brine, dry over
NazS0. and evaporate the solvent. React the resultant product (0.02 g) with 1 eq. 0.1N HCI to obtain the
title compound FAB/GIy-Thio MS: mv/z 289 (M + 1), hydrochloride salt.

- EXAMPLE 104

C a5 s

1-{B-(4-carbamylphenoxy)hexyllimidazole hydrochioride

In a manner similar to that described in Example 102, substitute 4-hydroxy benzamide for the

~acetophenone and add methanol during extraction’ to obtain the title compound FAaGly-Thxo-MS miz 288
(M* +1); hydrochloride salt. .

EXAMPLE 105

In a manner similar to that described In Example 85, substitute the following supstituted phenols for ihe
benzyl alcohol to obtain the compounds named below:

Substituted phenol:

(a) 2.4-dichlorophsnol

(b) 4-chloro-3-methyiphenol

(c) 2-chioro-5-methyliphenol

{d) 2-chloro~4,5-dimethyiphsenol
{e) 4-chioro-3,5-dimethyliphenol
(f) 2,4-difluorophenol .

(g) 4-chloro-2-methylphenol

(h) 4-chloro-2,6-dimethylphencl
(i} 2-chioro-6-methyiphenol

.(j) 2-bromo-4-methyiphenol

(k) 2,8-dichiorophenol

Products:

{a) 1-[6-(2.4-dichlorophenoxy)hexyilimidazole hydrechloride, MS: mvz 313 (M + 1), hydrochloride
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b) 1-[6-(4—chloro-3-methylphenoxy)haxyl]lmidazole hydrechioride, MS: m/z 293 (M' +1), hydrochioride
(c) 1-[6-(2-chIom-s-methy!phenoxy)hexyl]imidazole hydrochioride, MS: m/z 293 M" +1), hydrochioride
(d) 1-[6-(2—chloro-4.5-dimeﬁ1yIphenoxy),hexyl]]midazole hydrochioride, MS: m/z 307 ™M+ 1), hydrochio-
ride ' :
(e) 1-[6~(3.5-dimeﬂ1yl-4—ch!orophenoxy)hexyl]imidazola hydrochloride, MS: m/z 307 M- 1)

1] 1-{8~(2,4-diflucrophenoxy)hexyljimidazole hydrochloride, MS m/z 281 (M+1)

(9) 1-[6—(2-methyI-4-chlorophenoxy)hexyl]imidazole hydrochloride, MS: m/z 293 (M+1)

(h) 1-[6.-(2.6-dimethyl—4—chlorophenoxy)hexyl]imidazole hydrochioride. MS: m/z 307 (M+1)

(i) 1-{6-(2-chloro-e-meﬂwlphenoxy)hexyl]Imidazole hydrochloride, MS: m/z 293 M+1)

1 -]6-(2-bromo-4-methylphenoxy)hexylﬁmidazole hydrochloride, MS: m/z 337 M+1)

(k) 1-[6-(2.6—dichlomphenoxy)hexyl]ifnidazole hydrochloride, MS: m/z 313 (M~ + 1)

EXAMPLE 108

: 1-[6—(2-chloro-5-hydroxyphenoxy)hexylrrmidazole

(a) Add 6-(2-chlorq-5-memoxyphenoxy)hexyl-1-iodide (10.020 g) and iodotrimethyisilane (0.10 g) to
dichloromethane (100 ml) and reflux for 4 days. Evaparate the soivent and purify the resuitant resiude on a
silica column. S . .

- {b) Add imidazole (25 g) and NaOH (15 g) to DMF (250ml) and stir for 1 hour. Add the product of part

: (@) (8.85.g)y and stir overnight. Evaporate - the’ soivent, partition. the resultaht;residue with
- watsrdichioromethane (adjust aqueous layer to pH.7 with potassium phosphate), separate organic layer and

evaporate soivent. Purify the resultant residue ‘on a silica column to obtain the titie compound, MS: nvz 295
M +1). : .

Claims
1. A compound represented by formulas i and il

Z-X-Q=Y-W , Z-X-Q=Y =W’ =Y=QeX~Z

I : II

" and phénnacsuﬂcally acceptable acid' addition, basic additiobn and Quarternary amine salts thersof and

pharmacsutically acceptabie soivates thersof, wherein .
each Z is independently tetiary butyl; phenyl; naphthyl; adamanty!; substituted phenyi, whersin the
substituents are one or more of halogen, lower alkoxy, phenoxy, nitrile, nitro, phenyisulfonyl, loweralkyisul-
fonyl, oxazol-2-yl, lower alkanoyl, benzoyi, lower alkoxycarbonyl, lower aikyl, fower alkyithio, phenyl,
phenylaminothiocarbonyl, lower alkylaminothiocarbonyl, hydroxyimincloweralkyi, hydroxyloweralkyl or car-
bamyi; or 4 to 6 membered unsubstituted or substituted heterocyclic ring containing at Isast one nitrogen
with the remaining member of the ring being at least one carbon, and optionally sulfur or axygen, whersin
the substituents are one or more of carboxyl, hydroxymethy!, lower alkyl, ioweralkylcarbony! or aryl lower
alkyl; y .

Xand Y are each independently a bond, -O-,
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' Sl Bl
-s—,-soz-.—-—- —N-_,-N—-.--,-- '

- o : .
._?g? , =CH= or =-CHy-0-; "

each Q is independently a divalent substituted or unsubstituted, straight or branched chain lower alkanediyi,

lower alkanediyl-cycloalkanediyi-lower alkanediyl, lower alkenediyl, lower alkynediyl, phenylene,
dihydrofurandiyl, loweralkanediyl-dihydrofurandiyl-loweralkanediyl, tetrahydrofurandiyi. tetrahydropyrandiyi.

loweralkanediyi-tetrahydropyrandiyl-loweralkanediyl or loweralkanediyl-tetrahydrofuranediyl-loweralkanediyi. -

wherein the substltuents are one or more of hydroxy, ketalized adjacent hydroxys. epoxy. fluorine, chlorine,

azide, or amino:
W is a monovalent substituted or unsubstituted aryl group, ‘wherein the substituants on the aryl group are as

" defined above for Z whersein Z is substituted phenyl. or an unsubstituted or substituted heterocyclic single

or fused ring containing from 4 to 10 ring atoms, at least one hetero atom of which is a nitrogen atom and
the remaining ring atoms being at lsast one carbon and optionally sultur or oxygen. wherein the substituents
on the heterocychc ring are one or more of hydroxy, oxo, amino, carbamoyl, carboxyl, nitrite, nitro. lower
alkyl,” ‘oweralkoxycarbonyl, halogen, sulfamyi, loweralkoxycarbonylloweratkyl, loweralkythio, lower alkoxy,

_"hydroxy loweralkyi, amino loweralkyl, carboxy loweralkyl, guanidino, thioureido, lower alkyl sulfonylamino,
v ammocarbonylloweralkyl ally!oxycarbonylmemyl or carbamoyloxyloweraikyl, with the proviso that W cannot
‘be -~ substituted or unsubst:tutad isoxazolyl, ‘and with the further proviso that when Z is 2-chloro-4-

ethox'yphenyl X'is -O-, Q is Cs-Cr alkanediyl and Y is a bond, W is not imidazolyl substituted at positions

W is divalent W. )
2. A compound of Claim 1 representad by the formula
Z-X-Q-W

-and pharmaceu’ucally acceptable. .acid addition- saits thereof, wherein '
O is tower _alkanediyl- of 5, 8 or 7 carbons; lower alkynediyl of 8, 7 or 8 carbon atomns: methylcyclohexyl-

memyl' tetrahydrofurandiyt; or (C1-Ca)loweraikanediyl-tetrahydrofurandiyi+C: -Cz)- Ioweralkanedlyl wherein
the tetrahydrofuran ring is substituted with 0-2 hydroxy groups:

W is unsubstituted or substituted imidazol-1-yl, purin-8-yl, imidazol-2-yl, wherein said substituents are one
or more of loweralkyi, hydroxyloweralkyl, nitro, loweralkoxycarbonyl. carboxymethyl or aminocarbonyi-

_methyl

e, o L B
X is a bond, =0=, -C-, or =C- ; and

Q Gy

02‘)
5

- provided that when Z is 2-chloro-4-methoxyphenyl, X is -O-, Q is Cs-C» alkanediyl and Y'is a bond, W is

not imidazolyl substituted at positions 2, 4 and §.with 1-3 substituents independently selected from tha

. group consisting of hydrogen, hydroxy-toweralkyl, nitro, loweralkoxycarbonyt and amino methylene.

3. A compound of Claim 1 represented by the formula

65

24 and 5 with 1-3 substituents independently selected from the group consisting of hydrogen, hydrox-
yloweralkyi, nitro. loweralkoxycarbonyl, lower alkyl and amino methylene:
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“and pharmacsutically acceptable acid addition salts thereof, wherein ) SR A i
10" R,, Rz and R, are each independently hydrogen or lower alky! with the provisos that at-{east one of R, Rz
and Rs is lower alkyl, and when one of Rz and R, is lower alkyl, the other.is hydrogen. ._ _ " - .

4. A compound of Claim 1 representsd by the formula P S
Z-X-Q-Y-W
pharmacseutically acceptabie acid addition saits or quarternary amine salts thereof, wherein
5 zis phenyl; substituted phenyl wherein the substituents are independently one or more of halogen, lower
alkylthio, loweralkylsuifonyi, lower alkoxy, oxazol-2-yl, phenoxy; imidazo-1-yl; lower alkyl substituted
imidazo-1-yi; or tert-butyl;
- Xisabond, -O-, . .. - oL T

20., _ T HOH gOCH:,‘
IR e kSl T ’

: -NH-or -SO,- . . e PR . o ’ . - i .

= Q'is lower alkanediyl of 5, 6 or 7 carbon atoms optionally substituted by -OH; loweralkynediyl of 6-8 carbon
atoms; methylcyclohexyimethyl; tetrahydro furandiyl; or (C1-Cz)loweraﬂanedlyl-tetrahyqrofurandiyl-ce-Cg
loweralkanediyi; wherein the tetrahydrofuran fing is substituted by 0-2 hydroxy groups;

Y is a bond; . :

30 W is imidazol1-yl; substituted imidazoi-1-y! wherein the substituents are independently one or more of
lower - akyl. hydroxyloweralkyl, aminoloweralkyl! .. or -loweralkoxycarbonyl; imidazoi-2-yi, . imidazol-4-yi;
imidazol-5-yl; ‘substituted imidazoi-2-yi, ~4-yt or -5-yl, wherein the substitusnits are independently one or
moare of lower alkyl or allyloxycarbonyl methyl; pyrmolidin-1-yi; benzimidazoi-1-yl; 1,4-dihydro-4~oxc-7-
methyi-1,8-3-carboxyi-naphthyridin-1-yi; purin-8-yl; pyridin-2-yl; pyrazol-1-yl; or benzimidazol-2-yl, with the

a5 Proviso that when Z is 2-chioro-4-methoxyphenyl, X is -O-, Q Is Cs-Cy alkanediyl and Y is a bond, W is not
imidazolyl substituted at positions 2, 4 and 5 with 1-3 substituents independently selected from the group
consisting of hydrogen, hydroxyloweralkyl, nitro, loweralkoxycarbonyl.and amino methylene. ‘
5. A compound of Claim 1 represented by the formula .

Z-X-Q-W ' 7 : -
4g and pharmacsutically acceptable acid additlon salts or quarternary amine salts thereof, wherein

W is R =) | ' i.‘
— @ cf N
45 Q‘ , ot
R’_, R‘ e? R‘

" 'ss R*is hydrogen, loweraiky! or hydroxy lower alkyl:
RS is loweralkyi; : :
R® and R’ are independently one or more of hydrogen, loweralkyl, aminolowsralkyl or nitro;
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: ‘ ﬂon ' ﬂoca, . 2 on
15 x3 is - _-‘ y =C= + —-§-, -0=, -C- or -CH-; and

Q is lower alkanediyl of 5, 8 or 7 carbon atoms opticnally substituted by -OH: tetrahydrofurandiyl: or (C:-
’ Gz)loweralk‘anediyl-t_eu'ahydroh.gr'aridiyl-(C‘-Cz)-biveralkﬁhedlyl.-wherém the-tétrahydrofuran ring is substi-
20 tuted with 0-2 hydroxy groups, with the proviso that when Z is 2-chloro-4-methoxypheny!, X is -O-, Q is Cs-
* - Cy alkanediyl and Y is a bond, W is not Imidazolyl substituted at positicns 2, 4 and 5 with 1-3 substituents
independently selected from the group consisting of hydrogen, hydroxyloweralkyl, nitro, loweralikoxycar-

: bonyl and amino methylene.- ' : ’ Con o

© -8 'A compound-of.Claim 1 selected from the group consisting of:

o5 - 1-[7~(3-chloro-4-methoxyphenaxy)octyilimidazole hydrochloride: .

“ " Ne(2-chloro-4-methylphenyl)-6-(1 H -1-imidazolylhexanamide hydrochloride; -
N-(2-chloro-4-methylphenyl)-N-méthyi-6-(1-imidazolyl)-1-hexanamine hydrochioride:
N~(2-chloro-4-methylpheny{)-N-methyi-8-(1-imidazolyl)hexanamide hydrochloride;
N-{2-chloro-4-methylphenyl)-6-{1-imidazolyl}-1-hexanamine hydrochioride; ’
1-{6-(3,5-dimethoxybenzylaxy)hexyiimidazole hydrochioride;

'-‘2(R)-’[2'-(2-chIoro-#-methoxy‘phenoxy)eﬂ'lyl]-3(R).4(S)-dlhydroxy-5(H)-(l -imidazolyimethyljtetrahydrofuran _hy-

" drochloride; - .’ B . . I e
2(R)-[2-(2-chloro-4-methoxyphenoxy)ethyi}-3(R), 4(S)-dihydroxy-5(R)-{1-(1.2.4-triazolyimethyl)-
Jtetrahydrofuran; ) -

35 2($)-[2-(2-ch!oro-4—methoxyphenoky)ethyl]—5($)—(‘l -imidazolylmethyi)tetrahydrofuran hydrochloride;
2(S)-{2-{2-chloro-4-mathoxyphenoxy)ethyl}-5(S)-(1 <imidazolylmethy!)2.5-dihydrofuran hydrochioride; .
2(R)-[2-(2-g:hiom-44nemoxyphenoxy)eﬂiyl]-3(R).4(S)-dIhydroxy-S(R)-aA—dioxo-1 .2,3,4-tetrahydropyrimidin-1-
ylymethyi tetrahydrofuran: - i . :
2(R)-(2-chIomMeﬁmphmw)ma&ykS(H),«SHihydroxy-S(R)-[2—(2.4—dloxo-l 2.3,4-tetrahydropyrimidin-

s iryhethyiftetrahydrofuran: - - : - S ’
5(R)-{2-(1-imidazoiyl)eﬂ'nyl]-3(R).4(3)-dIhydroxy-Z(H)-(Z-chIoro-4~mathoxyphenoxy)methyltatrahydrofuran hy-
drochloride; .
Z(R)-[Z-(Z-Chiom-#memoxyphenoxy)ethyl]-3(R).4(S)-dihyhydr0xy-5(R)-(Z-chloro-kmemoxyphenoxy)memyl
tetrahydrofuran; :

45 2(R)-{Z-(adenln-7-yl)eﬂ1yi}-3(ﬁ),4($)—d1hydroxy-S(RHZ—chloro-4—meﬂwoxyphenoxy)mamyl tetrahydrofuran;
5(R)-(e-chIoro-d-memoxyphenoxy)methyl-S(R),4(8)-d|hydroxy-2(R)-{Z-(N-banzimidazolyl)ethyl]-
tetrahydrofuran;
5(S)-{2-(1-imidazolyl)emyll-a(ﬂ).4(S)-dlhydroxy-Z(R)-(z-chloro-&memoxyphenoxy)methyneu'ahydrofuran hy-
drochloride; s

50 2(H)-(2-chloro-4-methoxyphenoxy)methyl-3(R).4(S)-dihydroxy-S(S)-[Z(N-benzimidazolyl)ehyl]tetahydrofuran
hydrochloride; . . ' .

(3 and 4)-hydroxy-5(S)-{2-(1-imidazoIyl)ethyl]-Z)(R)-(z-chloro-‘#memoxyphenoxy)mem)vl-teu'ahydrofuran hy-
drochloride; ’
- 5(8)- 2-(1-imidazolyl)emyll-a(ﬂ)-(z-chIom—#meﬂ!oxyphenoxy)meﬂ'lyl-z.s-dihydrofuran hydrochioride;

sg S(R)-[2-(1 -imidazolyl)athyl]—2(S)-(2-chIoro-4-methoxyphenoxy)mathyl-tetrahydrofuran. hydrochioride:
1-[6-(4-acetylphenoxy)hexylfimidazole hydrochloride; .
1-{6~(4-(1-hydroxyethyi}phenoxy)hexyilimidazole hydrochicride;
1-[6-(4-carbamyiphenoxy)hexyilimidazole hydrochloride:
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1-[6-(2.4-dichlorophenoxy)hexyilimidazoie hydrochlonde. -
1—{6—(4—chloro-3-meﬂ1ylphenoxy)hexyl]imzdazole hydrochioride;

1-{6~(2-chloro-5-methyiphenoxy)hexyllimidazole hydrochloride;

1-{6~(2-chioro-4, S-dimethyiphenoxy)hexyiJimidazole hydrochiloride;

. 1-[6-(3,5-dimethyl-4-chlorophenoxy)hexylJimidazole hydrochlorids: -

1-{6~(2, 4-difluorophenoxy)hexyllimidazole hydrochicride:
1-{6-{2-methyl-4-chlorophenoxy)nexyi]jimidazole hydrochioride;
1'{6°(2.s-dimeﬂtyl-bchlomphenoxy)hexyl}lmrdazole hydrochioride;
1-[6-(2-chloro-6-memylphenoxy)hexyI]imldazole hydrochioride;
-]6-(2-bromo-4-meﬂ1ylphonoxy)hexylfm-dazole hydrochioride;
1-{B—(Z.B—dichlorophenoxy)hexyl]:mldazole hydrochicride; and
1-{6-(2-chioro-5-hydroxyphenoxyjhexyi] imidazole.
7. A pharmaceutical composition’ oompnsmg. as the acﬂve lngredient. a compound defined in any one of
Claims 1-6 and a pharmacsutically acceptable camier.
8. The use of a compound defined in any one of Claims 1-6 for the manufacture of a medicament for use in
treating viral infections or inflammation, or for inhibiting- platelst activating factor.
9. A method for treating viral infections or inflammation, or for inhibiting platslet activating factor comprising
administering an effective amount of a- compound defined in any one of Claims 1-6. )
10. The -use of a compound defined in .any one of Cla:ms 1-6 for the trsatrnent of vural mfecnons or
inflammation, or for inhibiting platelet activating factor. - . .
11. A process for. producmg a compound of formulas toril as deﬁned in Clalm 1 charactenzed in that~
either: = k
(A) to produoe a compound of formula I a compound of the formula .
Z‘X'Q’L' o e % AL e e sl
whersin Z and X are as deﬁnad in. claim 1
Q' is the same as Q defined: in claim 1, or,. provided Q in formula I is to oontaxn at Ieast one of the groups
- C H-

wherem each R is mdependenﬂy hydrogen or lower a!kyl Q ~may also be the same as Q defined in claim 1
minus at least one of the groups g H-, and

L‘ isa igaving group. with a r.ompc.und na\nn g & he .‘ srula

Lay’.w’

whersin L2 is a leaving group.

W is as defined for W in claim 1 or a tautomer thereof and

Y is the same as Y defined in clairn 1, or, provided Q in formula | is to contam at least one of the groups
-C H-

whersin each R is independently hydrogen or loweralkyl, Y may also be the same as Y deﬁned in claim 1
plus at least one of the groups.- C H-; or _

(B) to produce a compound of formuia I, at least one compound of the formula

Z-X-Q -}

wherein Z, X, Q" and L' are as defined above is reacted with a compound of the formula

LYWy

wherein L3 and L* are leaving groups,

each Y'is independently as defined above, and

W’ is divalent W, as defined above or )
(C) to produce a compound of formula |, wherein Z and W are the same and X and Y are the same,
reacting a compound of the formula

Ly’ w o

_ wherein Y’ and W” are as defined in previously and -

L2is 2 lsaving gro up. mth a compound of the formula
LS.Q _Lw .

wherein LS and LS are leaving groups and

Q" is divalent Q" as defined above, whersin in the above processes, any reactive groups are protected if
necessary or desired,

the above processes followed if necessary or desired by
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(i) removal of any protecting groups,

(l)) conversion of a compound so produced to another compound of formula | or i,

(i) ¥ more than one compound of formulas | or Il is produced. separation of the compounds so
produced, or - ) . ' )

{lv) conversion of any of the compounds so produced to an acid addition, basic addition, or quaternary
amine sait or pharmacsutically acceptable solvate thereof.
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